


HOWCO Is “CRACKING” PRODUCTION eeecoaes 


A growing number of wells have responded with remarkable success to Howco’s 

Hydrafrac service, with very profitable returns for well owners... Howco’s Hydrafrac 

service is a method of hydraulically fracturing the producing formation, creating new 

and greater permeability. It was first used in old wells to recover additional oil reserves. 

Now it is also recognized as a new completion method ... Thorough analysis of your 

well by Howco will indicate whether or not Hydrafrac service can help you crack 
SHO SUBSTITUTC FOR EXPERIENCE IN OIL WELL CEMENTING” production records. Telephone your nearest Howco representative. 


ALLIBURTON O}L WELL CEMENTING CO. ovuUuNcAN oOKLANOoMma 
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Here’s 


another case where looks are deceiving! 


Contrary to appearances, this newly-erected Hortonspheroid can be 
quickly cleaned—spot primed and painted. No long hours of manually 
removing mill scale are necessary. It has already been taken care of in 
our plant by the Phoscote Process. So has the application of a prime 
coat of paint. 


The Phoscote Process is a proven method of cleaning and preparing 
the surfaces of steel plates and shapes. All mill scale is thoroughly 
removed and replaced with a protective coating of iron phosphate to 
retard rust and provide a better bond for paint. As a result, field- 
erected structures need only to be cleaned and patch painted before the 
final coats of paint are applied. 

Get these time and money saving advantages when you order Horton 
steel tanks or processing units. Specify the Phoscote Process. The 
future will prove your judgment. Steel plates being treated by the Phos- 
lor more information or quotations, write our nearest office. cote Process at our Birmingham plant. 


Ns Bi ee 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE, PENNSYLVANIA 


Atianta 3 2174 Healey Bldg. Detroit 26...... ........1538 Lafayette Bidg. Salt Lake City 4...........529 West 17th i : 
Birmingham 1 1570 North Fiftieth St. Houston 2 ............2137 National Standard Bldg. San Francisco 4... 1564—200 Buse 
Boston 10 1028—201 Devonshire St. Los Angeles 14 ... 1546 General Petroleum Bldg. Seattie 1............ rae ...1329 Henry side. 
Chicago 4 2481 McCormick Bldg. New York 6 3373—165 Broadway Bidg. MIN cancer annsccahs-endters 1634 Hunt Bldg 
Cleveland 15 ....2251 Guildhall Bldg. Philadelphia 3 ..1635—1700 Wainut Street Bldg. Washington 6... 1136 Cafritz Bie9- 
REPRESENTATIVES AND LICENSEES: 

Horton Steel Works, Limited, Fort Erie, Ontario, Canada Compagnia Tecnica Industrie Petroli, Rome, Italy 
Ateliers et Chantiers de la Seine Maritime, Paris, France Whessose, Limited, Darlington, England tlond 
Construction Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Sco 
Chicago Bridge & Iron Company, Ltd., Apartado 1348, Caracas, V I Comprimo N. V., Amsterdam—O, Netherlands 

Sociedade Chibridge de Construcoes Ltda., Rio de Janeiro, Brazil 

















Oli ct mls) ce ali me lita 4 
On-The-Job Adjustments 


Snap Ring Construction Provides 
Positive, Secure Fastening 





... And It’s Factory Packaged 
Until Ready for Use... 


Whitney Oil Field Assembly Chain 
is factory packaged for protection. 
The tough, steel strapped, sealed box 
keeps out dirt, dust, and moisture... 
assures proper pre-lubrication. Clear 
labeling permits easy selection. 
Packaging conserves storage space. 
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WHITNEY 


Oil Field Assembly Chains 


yal Equjanelil 
Mab — Reauce COM 











k 



















Whitney Oil Field Assembly Chains will keep your drilling rigs and 
other oil field equipment operating at top speed . . . cut maintenance 
costs to the bone. 

This kind of performance is a matter of record throughout the oil 
fields. You don’t have to coddle these husky, alloy steel chains. 
Whitney Oil Field Assembly Chains have been expressly designed 
and built to meet oil field demands for long operating life under the 
toughest conditions — pulling great loads at high speeds — with- 
standing shock loads without breakage. 

And consider these time and money saving features for simpli- 
fied maintenance: 

Whitney Lacing Arrangement makes field adjustment quick and 


easy . . . all you do is remove one or more offset links and your 
equipment is ready to keep on working. 
Whitney Snap-Ring construction eliminates cotter pins . . . pro- 


vides positive fastening. Snap-Rings are easy to remove, easy 
to install. 

Remember, only Whitney Oil Field Assembly Chains give you all 
these advantages. Your nearest Whitney representative will gladly pro- 
vide full details. Or write us direct for complete catalog information. 












WHITNEY OIL COUNTRY WAREHOUSES 
ya 

- WHITNEY CHAIN COMPANY 3400 Padite Bid; Ise Angeles, Coli 

mn 217 HAMILTON STREET, HARTFORD 2, CONN. WHITNEY CHAIN COMPANY: 
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2914 Taylor Street, Dallas, Texas ‘+ 


To obtain more information on products advertised see page E-45 A-1 
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Pumping Unit T27 - D320 


Nail down your PROFITS with 
AMERICAN PUMPING UNITS 


Proven equipment like American Pumping Units 
helps keep down operating expenses that eat away at 
profits. Write for Catalog 151 describing the right 
Unit for every service. Contact your favorite supply 
store or the nearest American office. 


AMERICAN MANUFACTURING COMPANY OF TEXAS — 


Branch offices: Kilgore, Texas, P. 0. Box 222, Phone 2338 
Houston, Texas, 320 West Bldg., Ph. Ch. 4-3301 Odessa, Texas, P. O. Box 983, Phone a 4857 
Tulsa, Okla., 1506 Hunt Building, Phone 4-8785 New York, N. Y.. 500 Fifth Ave.. Ph. L\. 


FORT WORTH 1, TEXAS PHONE VAL Ey 2301 
eenth Floor, 
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Self-Sufficiency in Oil 


|e daily rate of domestic crude oil production now exceeds six million barrels a day, 

If we are moving to the brink of another world war, what of domestic oil resources and 

national oil requirements? Can we continue to be self-sufficient in this vital resource? - 
: These are important questions of immediate concern. 





“TI believe the point can convincingly be made by geologists that there remains 
enough oil to be discovered within the economic reach of the drill in the United States 
to last for generations to come. 





“T do not believe any prudent man would attempt to estimate how much, either in 
oil or gas or Btu’s, but I am sure many will testify that the size of the undiscovered reserve 
of petroleum and natural gas is large—perhaps beyond belief.” 





The foregoing statement relating to the question of latent domestic resources was 
made by Frank A. Morgan, president of the American Association of Petroleum Geolo- 
gists and vice president of Richfield Oil Corporation, in a discussion of “The Effort That 
Finds Oil” before the spring meeting of the American Petroleum Institute’s Division of 
Production in Los Angeles, California. 


-Whether we can continue to be self-sufficient in this vital resource is a moot ques- 
tion. It involves the problem of where to search for new reserves. Morgan thinks “we are 
too prone to want to look for oil where the other fellow thinks there is oil, too. If our 
reserves are to continue to grow, we can no longer enjoy this luxury. We must throw off 
the shackles of prejudice and recognize that we cannot condemn any sedimentary area 
because we don’t know anything about it.” 


A note of warning was sounded. He observed that on several occasions in the past 
there was a tendency to live “on our fat,” especially near the peak of a period of excess 
production. This tendency, it was observed, precipitated an “inordinate discovery lag.” 
So, “we must guard against those happenings in the future, caused either by our own 
frailties within the industry or by the government attempting to take over some phase 
or the exploration job for us.” 


Assuming that potential domestic oil reserves of great magnitude still remain to be 
discovered, the question arises in this time of national emergency whether the materials 
and manpower will be available to carry on drilling operations on a scale sufficient to 
do the job. 


Tubular goods are at present in short supply. At the annual meeting of the American 
Iron and Steel Institute in New York in May, however, statements made by prominent 
steel executives of leading steel manufacturers lead to the belief that there is little or no 
shortage of steel; indeed that there may soon be an over supply. The shortage of tubular 
goods, however, arises in part from governmental allocations and in part from mill 
capacity being inadequate to supply all the necessary sizes needed by the petroleum 
industry. 


To be self-sufficient in oil and with due cognizance of the international picture and 
national security, the domestic oil industry, given the materials and manpower. can be 


depended upon to do the job.—kK. C. S. 
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.oo this NEW book 


HERE is the story 
of Blaw-Knox Gas 


Cleaners and Oil Fog- 


gers. Complete with 
Operating data, tech- 
nical details, capaci- 
ties and dimensions, 
Blaw-Knox Bulletin 
2353 belongs on every 
gas man’s desk. Send 


for your copy today! 


GAS EQUIPMENT DEPARTMENT BLAW-KNOX DIVISION OF BLAW-KNOX COMPANY, PITTSBURGH, PA. 





: | ; GAS CONDITIONING EQUIPMENT 
i 7 COMPLETE GAS CONDITIONING PLANTS 












Scanning WASHINGTON'’S OIL HORIZON 
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Milburn Petty 75 per cent; utilities, 60 per cent; service facilities and 
storage and loading, 50 per cent; oil and gas pipe lines, 
WASHINGTON—The production branch will fare much 30 per cent; and office building, 15 per cent. Marketing 
better than the rest of the petroleum industry on steel dur- facilities, production facilities, and production equipment 
ing the third quarter. ' are not entitled to accelerated amortization, PAD has ruled 
The programs for oil country tubular goods and oil field ‘ ; 
machinery and equipment have been allotted 630,000 tons » Tidelands. A new stalemate looms on the tidelands leas 
of steel, which is just about what the Petroleum Admin- ing question. States righters in the House are getting set 
istration for Defense had asked for. to push through some sort of quitclaimer. In the Senate, the 
For the rest of the industry, including refining and trans- uitclaimers may have a majority but they don’t appear 
portation, PAD had put in requests totaling about 1,400,- to have the necessary two-thirds to override a presidential 
000 tons. Instead, PAD was given a lump sum of 963,000 veto. 
tons, a cut of about 30 per cent. While not satisfied with the 
total amount, PAD will apportion this tonnage where most > Expansion. Four possible areas to make up an additiona’ 
needed. million barrels daily of oil capacity will be reported on by 
Officials of the Defense Production Administration, which the NPC committee, headed by Dr. R. E. Wilson (Indiana 
makes the policy decisions on steel allocations, slashed Standard), studying the materials and money costs in- 


PAD’s requests despite warnings that rationing of oil and volved, if the Oil and Gas Division flashes the green light. 
gas might result if petroleum supply proves insufficient due Dr. Wilson has outlined these possible stages for study. 
to lack of materials. if OGD approves: 


DPA officials indicated, at a press conference just before 1. From existing facilities, 500,000 bbl a day. with 
the allocations were made, that they were aware of this enough transportation and storage provided. 
warning on the possibility of rationing but said “we have 2. An additional 300,000 bbl a day of new production 
yet to see any convincing evidence that we are really pushed from the Gulf Coast, plus new transportation. 
to that extent.” 3. From Alberta, Canada, 100,000 bbl a day of new 
production, a pipe line to the Pacific Northwest and new 
> New Orders. A series of orders is being worked up—__ refinery capacity accessible to tankers. ree 
to be issued by the National Production Authority but ad- 4. Another 100,000 bbl a day of new production in Vene- 
ministered by the PAD—to carry out PAD’s responsibility Zuela, new tankers to move it to the East Coast and new 
for “dividing up the pie” on steel. refining capacity there. 
One order will provide for priorities assistance through- 
out all branches of the oil and gas industries based on “rela- » Prices. The IPAA’s committee studying the replacement! 
tive essentiality” under PAD’s overall supply program. An- cost of crude oil is going ahead with preparation of its 
other will require prior approval from PAD for any new _ report. This indicates that the IPAA has not given up the 
facilities costing over $5000. A third will set maximum in- idea of petitioning the Office of Price Stabilization for 
ventories (probably 90-days supply) for oil and gas oper- higher crude prices. 
ators. Oil Price Stabilizer O. E. Judd (Ex-OPA) indicated that 
he is against any general increase in crude oil prices. Fi- 
> NPC. It now appears likely that the National Petroleum nancial position of the production branch is “healthy” so 
Council will be allowed to continue, as is, with an industry 0 increase is warranted in Judd’s opinion. He favors a 
man as the chairman. Other oil and gas advisory commit- stripper well subsidy—like in World War II—to bring mar- 
tees, particularly those functioning as operating groups, ginal wells back into production rather than a general price 
may have government men as chairmen. This seems to be advance. But Judd’s boss, OPS Director DiSalle, doesn't 
the nature of the compromise now developing although the seem to like the subsidy approach to price control. 
PAD still hopes to have all the non-operating committges Judd has hinted that producers might be risking their 
headed by industry men. depletion allowance if they go after higher prices. This 
This changed outlook is due mainly to Secretary Chap- echoes a similar argument made by OPA the last time. 
man coming to realize (1) how much the government needs 
these advisory committees and (2) it would be impractical }» Depletion. The oil-gas depletion allowance survived its 
to have a government man heading each and every advis- first real test in the Ways and Means Committee but still 
ory committee. So, Chapman carried the fight to the White faces a bitter fight in the Senate where the anti-oil bloc is 
House with the result that President Truman came out larger—and louder—than in the House. A divide-and-con- 
publicly for continuance of the NPC as is. quer strategy is being used, with Treasury offering the 
full 2714 per cent to stripper wells and secondary recover) 
> Tax Write-Offs. PAD’s recommendations as to the per- projects but only 15 per cent (plus a supplemental allow: 
centage of total cost entitled to accelerated tax amortization ance based on actual wildcat expenditures) for all other 
are intended “to permit recovery of initial investment under Operators. 
present tax conditions and price stabilization in the same 
number of years as would be required under pre-Korean > TEL. Independent refiners are still pressing PAD for @ 
conditions.” Briefly, that is the basic yardstick. general revision of the tetraethyl lead allocation order to 
Facilities with no post-emergency economic use—such _ pull down octane ratings and shake loose more lead for the 
as alkylation units—are allowed a rapid write-off for 100 smaller companies. So far, PAD has stood pat, say!ng Te 
per cent. Others include basic refinery units, natural gaso- ports on June 1 octane ratings will show a drop of 1% 
line plants, and tools, machinery and laboratory equipment, numbers on the average. 
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A pump that must work out-of-doors and 24 
hours a day unfailingly really earns its reputation. 

Worthington’s VTE is used more than any 
other pump for this service! 

Why? What puts this one pump head and 
shoulders above the rest? 

First, of course, is Worthington’s pump engi- 
neering experience—over a centiiry’s worth of it. 
This experience includes over 25 years of furnish- 


ing water flooding equipment. 


Then there are such VTE design features as 


WORTHINGTON 





THE GOOD RIGHT 


POWER TRANSMISSION: PUMPS: 
sheaves, V-belts, variable 


speec drives 


THE PETROLEUM ENGINEER, June, 1951 


HAND OF INDUSTRY 


AIR COMPRESSORS: 
centrifugal, power, water-cooled, air-cooled 


rotary, steam 










So gee lee eee 


vertical triplex enclosed 


solid ceramic plungers . . . the patented flange- 
and-screw type stuffing box gland which cannot 
become cocked . . . stainless steel heat-treated 
valves and seats . . . automatic positive lubrica- 
tion of enclosed running parts . . . stuffing boxes 
located at top of cylinder . . . crankshaft at bot- 
tom, engine-style. 

There is a VTE for any job—285 to 5659 
barrels a day, pressure 850 to 2700 psi. Special 
fittings for salt water. Engine or motor drive. 


Write for Bulletin W-414-B44A. 


PC.1.6 
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* Worthington Pump and Machinery Corporation 
Pump and Compressor Merchandising Division 
Harrison, N. J. 


Send latest bulletin W-414-B44A on Worthing- 
ton VTE Pumps. Any other (type)........... 
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URANIUM SEARCH URGED 


The oil industry has been asked to 
extend its exploration to include a 
search for uranium, Dr. Phillip L. 
Merritt, assistant director of the 
Atomic Energy Commission’s divi- 
sion of raw materials, has announced. 
Speaking before the American Asso- 
ciation of Petroleum Geologists, he 
said the industry should carry some 
type of counter as essential equipment 
in all exploration parties, check 
sludges and cores of all drilling op- 
erations, and ol its geological 
knowledge with that of the AEC. 


COAL VERSUS OIL 

Harry J. Kennedy, vice president 
of Continental Oil Company, warned 
members of the Indiana Oil Jobbers 
Association recently that “John L. 
Lewis appears to be hand-in-glove 
with his employers in a scheme to 
take over your customers and sell 
them coal instead of oil.” The coal 
industry is responsible for a proposed 
new national fuel policy “to be based 
upon governmental regimentation.” 
The coal industry should spend its 
own money “into research and de- 
velopment of plants to convert coal— 
economically—in liquid fuels,” Ken- 
nedy remarked. 


SPREAD FREEDOM IDEA: GONZALES 

America must make foreign na- 
tions understand that freedom is one 
of the three keys to economic progress, 
Dr. Richard J. Gonzales of Houston, 
Texas, Humble Oil and Refining Com- 
pany, declared in a speech before the 
Society for the Advancement of Man- 
agement in Dallas recently. The other 
two keys, Dr. Gonzales declared, are 
productive capital and mechanical en- 
ergy. These are no good, he stressed, 
without a climate of freedom in which 
to put them to work. “We have a su- 
perb economic system,” he exclaimed, 
“but we have done a lousy job in sell- 
ing it.” 


GASOLINE TAXES CLIMB 
North Dakota, South Dakota, Utah, 


and Wyoming have raised taxes on 
gasoline a penny a gallon, the Wall 
Street Journal reports. “Temporary” 
gasoline taxes in Kansas, Nevada, and 
Oklahoma have turned out to be not 
so temporary, as state legislatures 
have extended levies that were due to 
expire this year. Minnesota raised its 
tax on aviation gasoline to 5 cents a 
gallon, while New York raised levies 
on diesel fuel to 6 cents a gallon. 
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STORM WARNINGS AID DRILLERS 
Warnings prepared through the 


combined use of weather forecasting, 


oceanography, and applied climatol- 
ogy are aiding workers on oil wells 
out in the Gulf of Mexico in reaching 
shore before approaching hurricanes. 
Oil well operators get an estimate of 
the amount of time it will take for 
the huge ocean swells that precede a 
hurricane to reach their wells. Gen- 
eral hurricane forecasts did not give 
adequate time to secure drilling equip- 
ment, Karl Shisler, of an industrial 
firm that devised method, announced. 


AID OF COLLEGE MEN SOUGHT 

Standard Oil Company of New Jer- 
sey will soon employ 10 college pro- 
fessors and instructors to work with 
its administrative staffs for up to two 
years. Under a program designed to 
supplement the work of some of its 
executive personnel with special tal- 
ents available in the educational field, 
Jersey Standard and its affliated com- 
panies will seek the services of pro- 
fessors who can be released because 
of reduced enrollments. 


MANPOWER SHORTAGE ALARMING 

Huge expansion programs under- 
way and proposed are causing the oil 
industry to view with concern the 
possibility of increased shortage of 
manpower in the future. A National 
Petroleum Council committee on man- 
power has recommended the oil and 
gas division of the Interior Depart- 
ment urge the Petroleum Administra- 
tion for Defense to establish a unit 
to review requests for occupational 
deferment. It also suggested returning 
drafted employees after a specific pe- 
riod of time. 
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MEXICO MAKES OIL PAYMENT 
A down payment has been made 
by Mexico on an American oil com. 
pany it expropriated 13 years ago, 
General Antonio J. Bermudez, direc. 
tor general of Mexico’s oil monoply, 
sent a check for $1,000,000 to the 
Mexican Gulf Oil Company and its 
subsidiaries, the Hamilton Devine and 
International Oil companies. The bal- 
ance will be paid in 20 monthly in- 
stallments, Bermudez announced. This 
was one of 11 U. S. and British oil 
companies expropriated in 1938. 


OlIC GETS FREEDOM AWARDS 

Two awards for “outstanding con- 
tributions to freedom during 1950” 
were presented to the Oil Industry In- 
formation Committee for its 1950 na- 
tional advertising campaign and its 
1950 motion picture, “24 Hours of 
Progress”. The awards wére made by 
Freedoms Foundation, Inc., at Colum- 
bia University. The ceremonies hon- 
ored organizations and individuals in 
the New York area who had been 

iven Foundation awards. 

The OIIC awards were accepted by 
H. B. Miller, executive director of the 
group. They were presented by Ken- 
neth D. Wells, executive vice president 
of the Foundation. 


SPECIAL TAX BENEFITS DENOUNCED 

The National Dixie Distributors 
want an end put to special advantages 
enjoyed by cooperative organizations. 
During its semi-annual meeting in 
Phoenix, Arizona, the association 
asked for equal taxation of all inter- 
ests engaging in petroleum opera- 
tions. The resolution urged Congress 
to impose equal taxation of all in the 
petroleum industry. 
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Q@C.f 2” and 3” Lubricated Plug 
* Valves on flowing line headers, 

Southwest Exploration Company, 

Huntington Beach, California. 


A plug valve that ‘pinches’ the flow is bound to cut down a pipe 
line’s carrying capacity. QC f> exclusive CYLINDRICAL Plug Design 
makes possible a valve passage with at least as much area 
as the pipe opening. For fast, uninterrupted flow, Q.C.f- 
Lubricated Plug Valves deserve your first consideration. 


Available with rectangular or full round port. 


Representatives in more Want literature ? Ask for Catalog 4-PE. American Car and Foundry 
than 50 principal cities Company, Valve Division, 1501 East Ferry Avenue, Detroit 11. 
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To obtain more information on products advertised see page E-45 A-11 


















By H. J. 


import Rate. Imports of crude and products in the first 
| months of 1951 averaged about 942,000 bbl daily, against 
a daily average in the same period last year of 824,000 bbl. 
This is an increase over last year of 14 per cent, the same 
rate of increase experienced in the comparable period of 
1950. The ratio of imports to total demand is 12.6 per 
cent, unchanged from a year ago. Crude oil imports this 
year have averaged 496,000 bbl daily, against 471,000 bbl 
daily last year. Crude imports now comprise 8.26 per cent 
of domestic production, compared with a ratio of 9.55 per 
cent last year. 


Heavy Demand. Demand for all oils in the first 4 months 
of 1951 averaged about 7,633,000 bbl daily, marking an 
increase over last year of 11 per cent. This year’s demand 
has thus far shown a gain over last year of 943,000 bbl 
daily. Demand in April was about 1,333,000 bbl daily 
greater than a year ago. Motor fuel demand is 13 per cent 
above last year, while fuel oil demand has been 15 per 
cent greater. Sharply increased refinery operations have in- 
creased the demand for crude oil by about 20 per cent. Re- 
fineries are currently running about 94 per cent domestic 
crude oil and about 6 per cent foreign crude. 


STRUTH* 


Crude Stocks Rising. Stocks of crude oil increased aiout 
5,300,000 bbl in April, and were estimated at a total of 
about 241,800,000 bbl on April 30. Substantial increases 
in domestic production, augmented by larger imports. are 
expected to effect further improvement in the crude stock 
situation during May. Stocks at the close of April were 
about | per cent lower than a year ago. From a supply view- 
point, however, they represented ‘only 37 days supply. 
against 46 days supply a year ago. In relationship to daily 
demand, current crude stocks represent about 37 bbl, where. 
as 10 years ago the industry carried 73 bbl in storage for 
each barrel of daily crude demand. 


Production Rise. Since December, national crude oil pro- 
duction has increased 417,000 bbl daily. Estimates for April 
indicate a daily production of 6,136,000 bbl, compared with 
a daily average in December of 5 :719,000 bbl. Texas has 
accounted for a major share of the increase. Texas produc- 
tion in April was about 2,773,000 bbl daily, against a daily 
average in December of 2,410,000 bbl. National production 
in the first 4 months of 1951 was 22 per cent above last 
year, while Texas output increased about 25 per cent. 


*Petroleum Consultant, Dallas, Texas 





Comparative Statistics, April, 1951 


ill figures are computed on a Bureau of Mines’ Basis* 





| April | March | April /This Year|Last Year| Per Cent 
| 1951®| 1951@)} 1950 | todate®)| to date | change 





ae and Production Statistics 





April March April [This Year|Last Year| Per Cent 
1951®)| 1951@| 1950 | to date®)| to date _change 





Motor fuel stocks........... 


136,800} 141,900) 127,534 136,800 127,534, + 7 
Days supply....... 44 50 46 44 46 




















Total supply,® all oils....... 227,929| 232,709] 189,719] 899,403] 748,074| +20 
Daily average............| 7,598] 7,507] 6,324 7,495 6,234 

otal demand, all oils...... 232,084] 231,137) 192,081), 915,953) 802,848) +411 
Daily average...........- 7,736 7,456 6,403 7,633 6,690 

Change in stocks........... —4,155| +1,572) —2,362)| —16,550| —54,770 

Crude supply®............. | 199,110) 202,550} 164,388) 779,379} 648,479) +20 
Daily average............ | 6,637) 6,534) 5,480 6,495 5,404 

Crude demand{............| | 193, 810} 201,297) 161,013] 786,042) 657,230) +20 
Daily average............ | 6,460| 6,493] 5,367 6,550 5,477 

Crde MOE... oc sese 241,800} 236,500) 244,605) 241,800) 244,605) — 1 
a eer 37 36 46 37 46 

Natural gasoline production..| 16,400} 17,100} -13,999% 66,427) 57,250) +16 
Daily average............ 547 552 467 554 477 

Motor fuel production... ... 87,650} 91,650} 77,606) 357,184) 314,016) +14 
Daily average............ 2,922 2,956 2,587 2,977 2,617 

Gasoline yield per cent...... 40.8 40.5 43.6 40.6 43.1) + 2.5 

Motor fuel demand{........ 92,754) 87,133] 82,705) 336,553) 296,901) +13 
Daily average............ 3,092} 2,811) 2,757 2,805 2,474 








Fuel oil production.........| 75,0380) 84,500) 60,727) 324,609) 256,891; +26 
Daily average............ 2,501 2,726 2,024 2,705 2,141 
Fuel oil demandf........... 89,005} 102,646} 73,946) 410,133) 357,120) +15 
Daily average............ 2,967 3,311 2,465 3,418 2,976 
Fuel oil stocks............. 80,550} 82,050} 77,509} 80,550) 77,509) + 4 
Days supply............. 27 25 31 27 31 
Refinery still runs.......... 189,200) 198,950) 155,797) 771,853) 640,039) +21 
Daily average............ 6,307 6,418 5,193 6,432 5,334 
Stocks, all oil.............. 556,160) 560,315) 548,709) 556,160) 548,709) + 1 
eee 72 75 86 72 86 
Current Crude Oil Prices 
Be a | Basic crude prices: 
Tosa nee Bi | Arkansas, 20.2 2-43 | Qslahoma-Kansas (36 gr.)...$2.57 
Californias. ..... 2.42 | New Mexico... 2.40 | Texas Gulf Coast (86 ¢r.).... Fo 
a OPS — isos aia tahs 2.23 West —. (96 er Seis eee Si 44 
REED. +54 60005 Ss BO «0 ni2:s + < California Signal I hil (26 er.) 3 31 
Other states.... 2.60 | Pennsylvania, Bradford. .... 4.25 













































































Welle.drilling................ 4,975} 4,860) 4,390 4,975 4,390) +13 
Total wells drilled.......... 3,319 3,110 3,209 12,734 12,467} + 2 
Development wells......... 2,477 2,372 2,550 9,778 9,921 1 
A ee 1,676 1,604 1,826 6,596 6,922 5 
EG 9 NN: cee 139 192 168 730 728 
ae ee eee 662 576 556 2,452 2,271; +8 
Fer centdry...........4. - 26.7 25.3 21.8 25.1 22.9) + 2.2 
i eee 48 57 60 197 279| —29 
i ee 794 681 599 2,759 2,267) +22 
, Rae ee eee 123 117 86 458 336} +36 
Gee chicwiitak eee 18 26 11 84 68] +24 
SAS ae 653 538 502 2,217 1,863) +19 
ig hee 82.2 79.0 83.8 80.4 82.1] — 1.7 
By State 
Wells drilled (excl. service)... 3,271 3,053 3,149 12,537] 12,188) + 3 
oe eae 37 25 34 131 121 8 
See ee 177 162 134 629 546) +15 
MINI oon dinls, cadode ances 114 70 157 502 663); —24 
a re re 355 319 287 1,336 1,091} +22 
DN 5. 0:5.8.50:059.<.00%s 157 166 194 771 -16 
Ce ee 23 20 36 77 109} —-29 
New Mexico............- 52 43 49 199 220; —10 
co, Eee 478 418 458 1,750 1,608} + 9 
ee 1,341 1,335 1,330 5,242 5,109} + 3 
Other states............. 7 5 470 2,022 1,950) + 4 
Wildcats drilled............ 794 681 599 2,759 2,267 +22, 
Oe Sa ae 12 5 7 30 31 3 
eS rrr 41 39 27 148 118} +25 
eee 25 19 50 101 178 43 
PRE xcdaacsounea chou 96 64 50 315 189} +67 
TOMBE ciicaicnececes 22 29 25 104 92} +13 
WISIN. os onc diecccces 10 8 19 36 47) —23 
New Mexico............. 7 9 4 34 26] +31 
IN oo os cvetaceaa,s 95 67 63 320 269} +19 
ONE A A 347 337 265 1,256 1,016} +24 
Other states............. 139 104 89 301] +38 
Daily crude production...... 6,136 6,018 4,968 5,998 4,933 Be 
PERMEMIOR 5's 63 Saipisicice ssi 82 80 85 81 85) — 5 
eS ee 962 - 960 858 961 861) + 12 
TE a Se 153 166 168 160 170) —- 6 
ES ere ee oe 328 311 282 313 281) +11 
RIOR: iio s-cr0s ceeinc 632 648 518 633 544) +16 
ee 101 103 98 103 99} +4 
New Mexico............. 145 142 125 140 128] + 9 
Ce Saree 500 500 417 498 406) -}-23 
_ Se eee 2,773 2,650 2,014 2,650 1,956 ts 
eee ee 190 200 155 192 156 23 
See 270 258 248 267 247| + 8 





* Unless otherwise stated all figures represent thousands of barrels. 





p) ; 
t Total demand, including exports. ® Includes domestic production and imports. @® Preliminary. ® Revised. 
Preliminary estimates based upon data supplied by American Petroleum Institute, U. $ 


. Bureau of Mines, State Agencies, and other official sources. 
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NEWS FROM THE GREAT WHITE WAY 


To our inexpressible joy we have just received a com- 
munique from O. W. “Ox” Morgan, the Byron-Jackson 
behemoth who went New York on us a while ago and is now 
the idol of the tea set along the Great White Way. “The 
body”, as he is sometimes known back here in what might 
be termed the occidental area of the U.S., has a keen nose 
for the Cholly Knickerbocker type of news and he tells us 
that the winter season recently closed was marked by some 
scintillating soirees. In fact, to put it in his own colorful 
words, the comings and goings of California vips kept the 
upper crust of Nieu Amsterdam in a constant twitter. 
Among the interesting sun-tan folk who loitered engagingly 
in the skyscraper community was Al Collins, the Shell 
purchasing chap, still hobbling on a weak ankle. It is re- 
ported that Al acquired the charley horse in Ventura when 
he absent-mindedly walked down some stairs that weren’t 
there. Our operative, on the other hand, swears that the 
injury was incurred in a cribbage game with Johnny 
Landers and was the result of over-pegging. 

Another purchasing biggie whose presence occasioned 
no slight tremor in the breasts of the effete Manhattanites 
was Charlie Perkins, ex-Big Shot of the Nineteeners, now 
deputizing as manager of purchases for Union Oil Company 
while Buck Weaver lends his talent to the Air Force. Charlie 
is a southpaw divot lofter of astonishing persistence. He 
once belabored an unplayable lie so long and so violently 
that he dug up a 500 year old oak tree with a seven iron, 
and we have it on good authority that at the Rio Hondo 
Country Club, which was formerly an orchard, he came 
within a stroke of winning a company golf tournament 
although he finished the last seven holes with a crabapple. 


THE GILBERTS POP IN FROM THE HAGUE 


Another chap who whizzed in and out of the eager east 
not too long ago was Jack Pike, the perennially youthful 
looking president of Republic Supply Company. Jack is 
also a pretty proficient performer with a niblick and be- 
lieves profoundly in the adage that it is better to swat the 
pill than to swallow it. He lashes the greensward with a 
rare discrimination, confining his attack largely to the area 
in the immediate vicinity of the ball, an unusual thing 
among the devotees of the soaring-sod practice. Charley 
Wagner, the front half of Wagner Morehouse, was reported 
by Bill Clarke, the Texaco tycoon, to be in the Big City 
too not long ago on some sort of a business binge. Charley 
is one of the ten best dressed men in the equipment business 
and always looks as if he had just been outfitted by Oviatts 
for a safari into the Biltmore Bowl or the Cocoanut Grove. 
We understand that he is especially partial to ties with dots 
in them, suits with stripes in them, and envelopes with 
checks in them. 

By the way, our old friend, Frank Bergeron, the Baash- 
Ross export expert has had a short spell of indisposition but 
we are happy to state that he is again back on the track— 
to stay, we hope. We would caution Frank not to take the 
diagnosis of these M.D.’s too seriously—we knew a doctor 
in our younger days who treated a patient for two years 
for jaundice and then found out that the guy was a Jap. 
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DICK SNEDDON 


And while we are on the subject of convalescence, it is 
rumored that Helen Gilbert flew back from the Hague to 
New York for a brief hospitalization and is now all re- 
covered from an emergency operation. Meantime, husband 
Wally took a quick jaunt to Venezuela and by the time this 
shows up in print they will both have flown back to Hague, 
where Wally will no doubt begin building a stereoscopic 
camera or something for the World Oil Congress. Last time 
we saw him was at the Tulsa Oil Show where he was taking 
double pictures with a home made gadget that looked like 
a juvenile cat cracker. Personally, we can conjure up double 
pictures with a much less complex apparatus. 


THE LAW OF DIMINISHING RETURNS 


Joe Robinson, president of Santa Fe Drilling Company, 
has become a well known character in the eastern metro- 
polis where he stops frequently on his way to and from the 
various world enterprises of his concern. Perhaps it would 
be only fair to warn the New Yorkers not to tangle with Joe 
in any game involving the theory of probabilities. All they 
are likely to garner in any such exercise is a more intimate 
acquaintance with the law of diminishing returns. Ned 
Brown, the much traveled prexy of Brown Drilling Com- 
pany, halted long enough in the Big City recently to make 
a few phone calls. Then, like one of these genies he was off 
in a puff of smoke to some outpost of civilization where 
his boys are in the process of planting a little slice of Amer- 
ica and coincidentally building up a backlog of adventure 
stories to tell their children when they return and their 
children’s children when they have reached what Victor 
Hugo called “the youth of old age.” 


Last.among the notables to be seen ambling along Forty 
Second Street and other famed metropolitan byways was 
R. M. “Bob” Cook, the husky Coaling boy who could prob- 
ably have made a champ heavyweight boxer or a wrestler if 
he had been caught younger. Anyway, he has the torso and 
general sturdiness of Jimmy Londos. Bob is Strata Seal 
chief for Great Lakes Carbon Company out on the west 
coast and he seems to be mighty happy with his assignment. 


FOOTBALL POST MORTEM 


A flock of old Stanford grads foregathered at the Morgan 
Manse in the beginning of April to see a motion picture 
of last fall’s big game between the Palo Alto lads and their 
rivals from over Berkeley way. Someone forgot to invite 
the California alumni and the only representative who came 
to root for the Bears was burly Jack Berlin who, however, 
did a pretty stout job all by himself of defending his team. 

Besides, California having won the game didn’t need too 
much support. Screaming for Stanford were Bill and Peggy 
Clarke and son Tom, the Texaco people; Jim Meade and 
Don Buterbaugh of Aramco; Frank McIntyre of Cal-Tex: 
and, of course, the Morgans—Ox, Juanita, Robin, and Kent. 
The report is that Robin and Kent are becoming thoroughly 
acclimated to their new environment and have already 
picked up quite a smattering of Brooklynese. Kent has de- 
veloped into a real expert at scooping in the calories—wit 
or without the help of cutlery—and there is little doubt that 
another hotshot football tackle is in the making. 


THE PETROLEUM ENGINEER, June, 195! 








TH 


ap a 


EATER NEW 


ele ELIZABET 


ae 


J 

/ “wie a 

APs chitin CAMDEN 
AU PHILADELPHI re 

RE 2 whi = 


fab Batti SOUT 
HERN NEW 
WASHINGTO 


/ ; ts 
hist LYN | 
j CHBURG © an icumon 


edlfili ROAN - 
o) 4 an 
E if HL/ NORFOLK 


saat iieye 
sali. — 


~ Se ie 
cb Bl ase oe ce 


ulti / CHATTANOOG 


| 
In the great new pipelines serving metro- / E Q U 1P M E N T 1 N S E RV ‘ C b 
politan Eastern United States, American 1 

| 

1 

" 


Meter Company precision equipment plays 
a vital part. American instrumentation as- 


CBV Regulators, Pilot 

1. Spring or Weight Loaded 7. Meter Runs 
sures complete operating control, accurate 
records for better planning, reduction of 


operating costs and satisfied customers. 


A. ERI C AW 


| 
1 4 CBV Regulators, Pilot 
i] 7 

\ 

1 

1 

wa eo Ee comPpan® ' 

i 

\ 

\ 

| 

| 

\ 


Remote Controlled 8. Orifice Fittings! 


3. Orifice Meters Recording 9. Differential Valves 


A, Orifice Meters Integrating 10. Controllers, Pressure 


INCORPORATED (ESTABLISHED 1836) 5. Orifice Meters 


Telemetering 1 We Controllers, Flow 
GENERAI. OFFICES — 60 EAST 42nd STREET 


NEW yORK 17, N Y 6 Orifice Meters Integrating 1 2 Temperature and 


Remote Counter Pressure Recorders 


/ 


e inf ro - 
To obtain mor ormation on Pp ducts adver tised see Pp 


THE PET | 
=TROLEUM ENGINEER, June, 1951 : 





CONVERSATION AND CONCORD JUICE 


It is expected that over 1000 oil men, a large proportion 
of them real old timers in the game, will assemble at Steckel 
Park, Santa Paula, California, for the spring barbecue of 
the Petroleum Production Pioneers, which will be a matter 
of history before this appears in print. Ben’ Anderson of 
Continental Oil Company is sergeant-at-arms this year; 
Earl Daniels, the Hydril chap, is chairman of arrange- 
ments; and what they have arranged between them is just 
slightly less than terrific. Attending to all the details of the 
feast, which is a major feature of these outings, is Fritz 
Huntsinger of Ventura Tool Company, George Ruggels of 
C.C.M.O. Company, and a capable corps of aides. 

These Ventura lads are experienced organizers as well as 
barbecuists and merely need to be left alone to come up with 
a far nicer mess of pottage than the one for which Esau 
traded his birthright. The dispensing of the burbling waters 
is now in charge of Hudson Drake, purchasing agent of the 
Belridge Oil Company, a lovely dispenser if we ever saw 
one. Hud and his assistants are a colorful lot who serve 
conversation and concord extract with equal finesse and 
generosity. They constitute a right important part of the 
meetings and contribute no end to the overall enjoyment. 
Leading the old timers at this particular gathering will be 
R. A. Broomfield, honorary president of the Pioneers, and 
retired president of Barnsdall Oil; and A. E. Fowks, former 
Union Oil executive, and honorary vice president of the 
organization. 


LOWDOWN ON A HIGHERUP 


frank Martin Porter, president of the American Petro- 
leum Institute and president of the Fain-Porter Drilling 
Company, Oklahoma City, Oklahoma, is a -rather placid 
appearing gentleman who has every right to look quite the 
reverse. He has had more than the normal quota of distress 
and disappointment during his lifetime and anyone who 
knows a little of the multifarious and ramified activities of 
the API will find it easy to agree that he is not exactly re- 





On the Oil Front 








“SOME JOKER SWITCHED MY ROADMAP TO A PIPELINE MAP/“ 
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clining at this moment. He has weathered at least one ‘inan. 
cial crisis and has been stunned by the sudden demise of 
business partners, associates, and advisors. Indeed, on num. 
erous occasions he has fought back to success from mis. 
fortunes that would have badly discouraged one with less 
fortitude. He’is a native of that ebullient bailiwick, Brook. 
lyn, but has none of the characteristics with which the stage 
version of the Brooklynite is usually invested. 

He is somewhat reserved, almost seems bashful at times, 
but has plenty of strength when it becomes necessary to con. 
test obstinacy with reason. He is well informed on the oil 
business in all its phases after 32 years of extensive exper. 
ience and study and has the ability to transmit his own un. 
derstanding to others with remarkable lucidity. We have 
watched him at close quarters fencing with the press and 
have admired both his clarity and his good humor. His 
diction is clear, his deliberations are precise, and his an. 
swers are never evasive. He certainly has the blending of 
qualities that is ordinarily associated with leadership and 
his elevation to the highest office in such a great national 
institution as the API is evidence that his leadership is rec. 
ognized and appreciated. 


A BOOSTER FOR TAXCO 


A brief note from Bart Gillespie, the Marco Polo of 
the 20th Century, indicates that he resigned from CIMA at 
the end of January and with Mrs. Gillespie enjoyed the first 
vacation they have had in ten years. They flew back to St. 
Louis first to take in the AIME meeting there, then visited 
Seabee friends in Ohio, after which they had a nice stay 
with Admiral Ben Moreell and Mrs. Moreell at Pittsburgh. 
They wound up with a week of sight-seeing in Washington, 
D.C. and are now back in Mexico City feeling both re- 
freshed and relaxed. Bart recently made a quick recon- 
naissance flight to Peru, which he hopes may develop a new 
assignment that will keep him in Mexico City for some time. 
We once asked Bart, who has been everywhere, what would 
be his choice of a place to live if he really wanted to settle 
down and enjoy himself on a fairly limited budget. Without 
hesitation he replied, “Taxco”, so we are now saving our 
coupons in the hope that we may some day be able to check 
on his judgment. Incidentally, there are few people in the 
petroleum industry so widely known and so universally well 
regarded as Bart.. Whether in foreign fields or on the home 
oil front he is hailed with. genuine pleasure wherever he 
appears. He is one of ‘the few honorary members of No- 
mads and no one was ever moredeserving of the distinction. 


CHICAGO NIMROD OFF TO BRAZIL 


Leon Duane, the toolpusher with the two front names, has 
just completed a lengthy tour with Drillex in Los Blan- 
cos,, Argentina. He is reputed to have accepted a transfer 
to Brazil, and will probably be there before this gets into 
print. He is another chap who has certainly been around. 
He was born in the Illinois village that was once destroyed 
by Mrs. O’Leary’s cow, but abandoned it for the Pacific 
Coast in 1921. Out here he began his petrolic career in the 


producing department of the Pan American Oil Company - 


but later switched and for the past 20 years has devoted him- 
self to drilling. A considerable portion of that time has been 
spent in the South American republics, particularly with 
Drillex in Paraguay, Shell in Trinidad, Socony in Vene- 
zuela, and the Argentinian service already mentioned. Leon 
has no family but maintains a home in Long Beach, at which 
with Mrs. Duane he spends as much vacation time as he 
can muster. For diversion there is nothing that appeals to 
him more than a hunting or fishing trip with a band of con- 
genial souls who will hurry. and get the hunting or fishing 
over and gather around the campfire for a good hot helping 
of pork and beans and a well prolonged gabfest. 
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(Continued from last month) 


DATA ON IMPORTANT OIL FIELDS OF THE UNITED STATES 





| 








Year 
No. | discovered Field 
= | Coastal District 
41 | 1928 oS” a 
42 1931 Gato Ridge... ...... 
43 1903 Ce ae ee 
44 1937 Newhall-Potrero ..... 
45 1903 Lo re 
46 1927 ee re 
47 1930 San Miguelito....... 
48 1934 Santa Maria Valley. . 
49 1911 Shiells Canyon...... 
50 1916 South Mountain..... 
51 1916 Ventura Avenue..... 
Los Angeles Basin 
52 1931 Alamitos Heights... . 
53 1885 Brea Olinda........ 
54 1911 Coyote, East........ 
55 1909 Coyote, West....... 
56 1923 Dominguez......... 
57 1935 El Segundo......... 
58 1920 Huntington Beach 
(Old and New).. 
59 1924 Inglewood.......... 
60 1921 Long Beach. . 
61 1890 Los Angeles District. 
62 1892 Montebello......... 
63 1929 Playa Del Rey...... 
64 1919 ie ee 
65 1924 Rosecrans-Athens. . 
66 1919 Santa Fe Springs. . 
67 1926 Seal Beach......... 
68 1922 Torrance-Hermosa... 
69 1898 i ee 
70 1936 Wilmington......... 
1} 1863, 76 | Florence............ 
2 1925 RM iors ee a eesccente 
3 1926 McCallum, North... 
4 1924 Moffat (Hamilton)... 
5 1935 Price (Gramps)... .. 
6 1933 Rangely, Deep...... 
7 1902 Rangely, Shallow... . 
8 1923 Wellington......... 
9 1938 Wilson Creek. ...... 
1 1938 Aden Consol........ 
2 1940 Alboin; Consol... ... 
3| 1912,41 | Allendale........... | 
4 1941 Rh ara ade ens 
5) 1942 Bible Grove........ 
6 1940 Boos, North........ 
7 1944 Rea eC 
8 1938 Boyleston Consol... . 
9 1937 Centralia........... 
10 1937 oT Se eee ee 
ll 1937 Clay City Consol... . 
12 1939 eS ee ee 
13} 1940 Dale-Hoodville.... . . 
14) 1944 Devide, West....... 
15 1938 MAR rae 
16 1939 Dundas, Consol ..... 
17 1941* | Inman, East........ 














County 


Santa Barbara.......... 


Santa Barbara.......... 
Santa Barbara.......... 
NS PRMMIONIIS Sy o5. 55,5 a. se 3 38 
Santa Barbara.......... 


Ventura.... 
Ventura.... 


Santa Barbara.......... 


Ventura.... 
Ventura.... 
Ventura.... 


TOB ANMEIES . oo.5.050.0605 3 


Orange. 


Orange..... 
Orange..... 


Pe ee 
Pieueee 


Prey oo od cicio ise, Sareea 


Los Angeles 
Los Angeles 
Los Angeles 


Los Angeles............. 


Orange..... 


Los Angeles 
| Los Angeles 


Los Angeles............. 
Los Angeles............. 
Los Angeles............. 
Los Angeles............. 


Moffat..... 


Archuleta. . 
Rio Blanco. 
Rio Blanco. 
Larimer... . 
Rio Blanco. 


Wayne, Hamilton....... 


Edwards... 


Wabash, Lawrence...... 


Franklin... 


Clay, Effingham......... 


Jasper..... 
Jefferson... 


Wayne..... 


Clinton, Marion......... 


Wayne........ 


Clay, Wayne............ 


Washington............. 


Hamilton... 


Jefferson. . 
Jefferson... 


Richland, Jasper........ 


Gallatin... 









“Abandoned in 1940; revived in 1941. 


THE PETROLEUM ENGINEER, June, 1951 

















Estimated 
| Gravity Produc- average 
| Producing formation °API tive acres | thickness 

(feet) 
Monterey. Mio. Vaqueros, 

TEs 33.7 350 330 
Sisquoc, Monterey; Mio...... 13.9 460 Fis 
Sisquoc, Monterrey; Mio..... 20.5 1,600 Fis 
Modelo; Mio .....| 33.0-36.0 640 300 
Sisquoe, Monterey; Mio...... 22.6 3,750 Fis 
Pico, Repetto; Pli........... 30.0 530 140 
Pico, ee 30.0 400 680 
Dionueney; AIO... 5. eee 15.9 5,600 Fis 
6 aloe 64> om cots 33.0 650 640 
i ee eee 23.9 600 950 
Pico, Repetto; Pli........... 30.0 2,400 Fis 
_— Repetto; Pli. Puente; Mio} 26.8 75 250 
Repetto, Puente; Pli, Mio. 22.5 1,165 800 
Repetto, Puente; Pili, Mio.... 25.0 960 150 
NE err reree 29.0 850 473 
Repetto; Pli. Puente; Mio... . 30.4 1,100 1,500 
Puente, Mio. Franiscan; Jur. . 21.8 350 50 
Pico, Repetto; Pli. Puente; Mio} 23.5 3,420 1,200 
Pico, Repetto; Pli. Puente; Mio} 22.0-32.0 780 975 
Pico, Repetto; Pli. Puente; Mio} 25.0 1,480 1,650 
Repetto; Pli. Puente; Mio... 13.7 1,500 9-20 
Repetto; Pli. Puente; Mio... .| 25.0-30.0 2,060 800 
Repetto, Puente, Franciscan : 

ree 21.0 400 20 
UNE SID iis s'ecnssics oes 20.5 1,100 510 
Repetto; Pli. Puente; Mio... . 33.0 600 1,050 
Repetto; Pli. Puente; Mio....} 32.5 900 1,360 
Repetto; Pli. Puente; Mio.... 25.0 800 350 
See 22.0: 5,000 120 
Repetto; Pli. Puente; Mio. . 19.0 "500 270 
Repetto, Puente; Pli, Mio. 

Franciscan; Jur........... 13 .0-32.0 5,950 380 

COLORADO 
Sd Sr 31.0 9,000 oo 
Entrada, Mancos, Morrison; 

i ES 32.0 600 40-24 
i | 46.0 1,600 30-65 
Sundance; Jur. Dakota; Cre U. 39.0 240 16 
Dakota, Morrison; Cre U.... 32.0 320 70 
MN EN oss 5G ka oss Si wc 33.0 20,000 200 
Mancos, Dakota, Rio Blanco. . 41.0 2,760 Var 
Dakota; Cre U. ............ 33.0 1,600 30 
Morrison, Sundance......... 48.0 2,305 20-80 

ILLINOIS 
Aux Vases, McClosky, O’Hara 

Rosiclare; Miss. U | 38.5 2,200 8 
Bridel Point; Pen. Bethel; Miss. 

McClosky; Miss. L & U.. 29 .6-40.0 3,360 12 
Biehl, McClosky; Pen. Bethel; 

“7S Se 35.1 2,700 15 

Tar Springs; Miss U......... 41.6 2,400 34 
Cypress, Rosiclare, McClosky.} 38.0 : ,300 12 
Rosiclare, McClosky; Miss. L. 38.6 1,580 9 
Bethel, Aux Vases, O’Hara; 

SR epee rer 37.6 1,320 14 
Aux Vases, Lower O’ Hara, Rosi- 

clare, McClosky; Miss. L&U} 40.0 4,820 7 
Cypress, Bethel, Trenton; Ord, 

Wi 56.54 nated deen 36 .0-43.0 3,560 12 
haat Vamin, Rosiclare, McClosky} 35.8-38.5 1,140 10 
Cypress, Bethel, Aux Vases, 

“Rosiclare, McClosky veka 38.2 23,100 12 
Bethel; ee TO 37.4 1,500 14 
Tar Springs, Cypress, Benoist, 

Aux Vases, O’ Hara, McClosky 38.0 5,080 19 
L O’Hara, Rogiclare, McClosky| 39.6 920 12 
Bethel, Rosiclare; Miss. L& U} 39.0 1,700 13 
Cypress, Aux Vases, Rosiclare, 

McClosky; Miss. L & U..... 38.0 9,000 8 
Tar Springs, Pennsylvania; Pen 

Cypress, Waltersburg; Miss.U|; 35.0 1,0 0 15 



























































41 
12 
+3 
14 


A5 


47 
48 
49 


52 
53 
54 


ta J 
woé 


59 
60 
61 
62 
63 
64 


67 
68 
69 


70 


© GO =I 


te Go 


a) 


46 || 


90 | 
51 i 


5 5 | 


| 
58 |} 


65 | 
66 |] 


at He CO DO 


DATA ON IMPORTANT OIL FIELDS OF THE UNITED STATES 








1942 


| 876 
1,214 
418 
1,307 
1,166 
1,007 
| 1,220 
| 7,523 
334 
537 
13,652 





322 
| 3,408 
|| 2.037 
| 7.783 
| 7920 

424 


11,980 
| 6,742 
| 12,978 
| 191 
| 3,925 


| 1,197 
| 2:751 

2.700 
7.756 
| 2.695 
| 2,998 
378 


33,447 
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Annual production (thousands of barrels) Cumulative | Estimated Number wells producing 
production recovery | cul 
thru 1947 per acre 

1943 1944 1945 1946 1947 (M bbl) (bbl) Total | Flowing | Pumping 

Coastal District CALIFORNIA a 
1,690 2,129 2,174 2,454 2,576 80,315 222,111 73 — - 
1,301 1,770 1,610 1,421 1,314 14,210 28,035 39 —_ 

598 644 551 537 1,660 14,601 8,088 73 — | 
1,963 1,894 1,995 2,111 2,397 13,976 18,092 55 — | ; 
1,472 1,559 1,331 1,308 1,636 105,833 27,786 — — | 
1,212 1,502 1,683 1,627 1,344 22,459 39,840 100 — " 
1,591 2,091 1,917 1,835 1,774 16,296 36,305 51 a 
8,268 11,306 13,419 11,929 9,518 84,111 13,320 477 — . 
309 567 625 457 385 13,210 19,731 143 a : 
525 560 806 1,296 1,857* 28,262* 44,008 134 —| 
15,489 17,487 17,695 16,908 17,754 337,868 133,381 589 _ 
Los Angeles Basin 
280 257 233 211 — — 339,253 — . 
4,248 4,270 4,177: 3,946 4,449 192,489 161,579 381 — | ‘ 
2,055 1,972 1,831 1,741 1,760 54,991 55,449 173 — | 
4,421 4,433 5,259 5,574 5,513 154,430 175,196 227 — | 
9,123 7,872 6,729 5,866 5,436 173,203 152,515 338 - _ 
363 330 287 205 165 11,910 33,557 — — | 
13,217 17,141 17,584 17,082 18,313 396,328 110,531 984 “f - 
6,909 6,460 5,621 4,721 4,330 160,477 200,188 313 - | - 
11,552 10,792 9,779 9,055 8,596 726,416 485,014 1,110 — | = 
178 183 182 149 56 66,971 44,610 80 _ 
3,964 3,904 3,647 3,129 2,696 148,514 70,785 327 - - 
960 947 899 850 757 53,097 130,850 116 _ _ 
2,517 2,411 2,597 2,595 2,413 107,347 95,395 311 _ 
2,192 2,234 2,082 1,840 1,684 60,915 98,718 180 _ - 
7,303 6,831 6,277 6,117 5,914 517,373 568,288 542 - 
2,586 2,566 3,185 3,482 4,042 84,252 100,263 180 — - 
2,832 3,180 3,232 3,126 2,938 122,525 23,917 725 _ ~ 
376 383 367 373 359 20,655 40,592 155 — | - 
34,360 36,765 36,145 40,171 47,674 368,584 53,934 1,873 ~ | - 
| 
COLORADO | 
21 44 41 29 25 13,963 1,549 72 0 | 72 
483 456 427 453 542 11,979 19,062 a - - 
— 59 167 207 190 734 321 4 4 0 
127 114 104 93 93 6,444 26,463 11 0 il 
251 225 200 195 193 2,820 8,209 16 0 16 
14 103 1,357 7,821 11,264 20,563 465 349 223 126 
297 290 213 317 350 2,754 871 48 0 48 
74 64 121 101 101 5,454 3,346 — — — 
760 1,400 2,054 2,382 2,707 10,711 3,472 30 11 19 
ILLINOIS 
596 537 390 355 244 5,412 2,349 81 0 81 
371 818 1,302 890 665 6,391 1,704 — — | ms 
309 800 657 545 617 8,958 3,089 310 o| 310 
2,334 1,558 1,148 1,087 781 19,284 7,710 — ~a| om 
749 1,049 1,757 1,608 1,055 6,509 1,268 187 0 | 187 
596 227 253 437 322 3,485 2,002 57 0 | 57 
0 157 1,362 1,561 1,315 4,395 2,333 — a - 
461 1,015 609 479 401 8,068 1,589 — — | _ 
1,706 1,740 1,827 1,868 1,462 30,964 8,287 — —| a 
157 122 117 260 200 3,490 2,991 51 0) 5 
2,811 5,111 5,065 5,147 4,387 50,472 1,995 — — ms 
383 344 282 270 241 3,681 2,293 124 0 | I 
| 
3,882 3,132 2,039 1,488 1,347 24,115 4,482 — oe re 
0 67 1,074 691 234 2,066 1,991 43 0 | 
530 509 565 415 435 5,366 2,901 — al = 
964 665 592 554 661 12,869 1,356 245 0 | 246 
710 868 544 462 351 3,917 3,302 a eA 
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n Rotary Hose History! 





The Great New 


U.S.ROYA 





Never Before—Such Safety and Service in a Rotary Hose 


From Gulf off-shore rigs and those along its coasts... from deepest fields of East and 
West Texas, Louisiana and Oklahoma... come the fabulous reports of Royal 4 per- 
formance. Two long years of extensive test and experiment with many service lengths 
for every type rig... have produced success stories of continuous safety and trouble- 
free service—such as have never been told before. 


FIRST ROTARY HOSE EVER WITH... 


@ Double Reinforcing Wire Units —Royal 4 incor- 
porates 2 double wire layers (4 stress wires in all) 
—each layer with sufficient hydrostatic value to 
resist bursting should the other become damaged— 
each a hose in itself. 


@ Highest Working Pressure —rules out all ‘‘burst”’ 
risk from the greater pressures of the newest pumps 
—introduces a new standard of safety to rotary 
hose operation—eliminates costly switching to steel 
hose when high pump pressures are required. 


THE NEW IMPROVED U. S. 


Product of exhaustive laboratory tests involving 
cable wire sizes, strand numbers and degrees of 
flexibility ... 

Performance-tried and proved to add miles of 
drilled footage to service life... 

Now, here is U. S. Rubber’s reply to oil industry 


Expert advice and service on the job are yours for the asking. 
See your “U. S.” Distributor about these great new hose or write... 


@ Ultra-Flexibility as conclusively demonstrated 
by rigorous factory “sling” tests — U.S. Royal 4 
brings to rotary hose operations a far superior 
flexibility—as a result of its unique wire-reinforced 
cotton-and-fabric construction. 

@ Complete Kink Resistance — with extreme flexi- 


bility from leakproof coupling to leakproof coup- 
ling—Royal 4, even on mast type rigs, resists all 
forms of kinking throughout its working length. 


MATCHLESS CABLE-LAY 


requests for a better cable-reinforced hose. Here 
is U. S. Matchless Cable-Lay ... with 19-strand, 
twist-free cable wire in rubber-cushioned plies... 
with a flexible, yet firm carcass of special cotton 
fabric . . . ready to demonstrate its longer life of 
increased flexibility and kink-resistance. 


PRODUCTS OF 





UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION e 
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Rockefeller Center, 


To obtain more information on products advertised see page E-45 A-23 


New York 20, N. Y. 





LETTERS w the EDITORS _(’ 





“THAT’S RIGHT” SAY THE LETTERS ABOUT “WHAT’S WRONG. ...” 


To The Petroleum Engineer: 

I wish to compliment you on the ar- 
ticle appearing in the April issue. It 
tells the story in a concise and force- 
ful manner. 

Our Department of Information ad- 
vises me that they have secured per- 
mission to use this material through- 
out the country. 

Frank M. Porter 


President 
American Petroleum Institute 
New York, New York 


7 ) 


To The Petroleum Engineer: 

I want to compliment you on the 
forthright manner in which you 
treated the article “What’s Wrong 
With Being an Oil Company?”. It is 
this type of straightforward thinking 
and talking that is so greatly needed 
by the industry at this time. I, for 
one, greatly appreciate it. 

Russell B. Brown 


Independent Petroleum Association 
of America 
Washington, D.C. 


7 —~) 


To The Petroleum Engineer: 

As state chairman for Oil Industry 
Information Committee I would like 
to mimeograph for distribution your 
article, “What’s Wrong With Being an 
Oil Company?”. May I have your 


permission? 
R. M. Stephens 


Humble Oil & Refining Company 
Houston, Texas 


RO 


To The Petroleum Engineer: 

The article, “What’s Wrong With 
Being an Oil Company?” by Ernes- 
tine Adams, has caused a great deal of 
comment, as you no doubt know. It is 
the kind of reading that people like 
and | hope Ernestine Adams will con- 
tinue with this kind of constructive 
contribution to our industry. The 
trouble with most of our articles and 
speeches is for one reason or another 
they fail to catch the public’s fancy, 
but this article really. hit the nail on 
the head. 

! wish you would congratulate the 
author for me. 


John M. Lovejoy 
President 


Seabeard Oil Company of Delaware 
New York, New York 


A-24 


To The Petroleum Engineer: 

Miss Adams’ article, ‘‘What’s 
Wrong With Being an Oil Com- 
pany ?”’, expresses some thoughts that 
are on all of our minds. I hope you 
will continue the good work of your 
magazine in this field, and if possible 
find means of carrying your message 


‘to those outside the oil industry and 


the oil regions. 
B. B. Jennings 
President 
Socony-Vacuum Oil Company 
New York, New York 


NO 


To The Petroleum Engineer: 

Your article, “What’s Wrong With 
Being an Oil Company?” which ap- 
peared in your April issue is one of 
the best I have read in defense of the 
oil industry. 

In fact, we were so impressed by it 
that we would like to request permis- 
sion to reprint it in pamphlet form for 
distribution to all our employees and 
business contacts. 

Jack F. Gow 


Tide Water Associated Oil Company 
New York,’ New York 


CRO 


To The Petroleum Engineer: 

The article is excellently done, and 
it is a fine contribution to the free 
enterprise system from the oil man’s 


view point. 
B. A. Hardey 
Shreveport, Louisiana 
CLO 


To The Petroleum Engineer: 


I have received the article, “What’s 
Wrong With Being an Oil Company?” 
and read it with a great deal of inter- 
est. I wish to commend you for hav- 
ing it reprinted. 

Clint W. Murchison 
Dallas, Texas 


NO 


To The Petroleum Engineer: 

At your convenience, I shall appre- 
ciate your sending me 100 reprints of 
the article, “What’s Wrong With Be- 
ing an Oil Company?”. I found the ar- 
ticle most interesting and I believe the 
dissemination | plan to make of it will 
be helpful to the industry. 

Harry Moreland 
President 
Great Lakes Pipe Line Company 
Kansas City, Missouri 


To The Petreleum Engineer : 

I like your article, “What’s Wrong 
With Being an Oil Company?”, a re. 
print of which reached me via the 
API. I would like to reprint this copy. 
righted article as a feature in my Av- 
tomotive Dealer News, oil marketing 
newspaper of the Coast and reaching 
more than ten thousand service sta- 
tions, garages, car dealers, oil com- 
pany employees, and distributors, etc. 
With full credit, of course. 


Wayne Goble 


Automotive Dealer News 
Los Angeles, California 


CRO 
To The Petroleum Engineer: 


I have received a reprint of the ar- 
ticle “What’s Wrong With Being an 
Oil Company?” by Ernestine Adams, 
which recently appeared in The Petro- 
leum Engineer. 

As you know, we publish the monthly 
magazine, South Texan, which has a 
wide distribution in the South Texas 
region. We would like very much to 
have your permission to reprint this 
article, of course giving full credit to 
Miss Adams and The Petroleum Engi- 
neer. 

Ray Leeman 
Executive vice president 
South Texas Chamber of Commerce 
San Antonio, Texas 


CLO 
To The Petroleum Engineer: 


I noted your excellent article 
“What’s Wrong With Being an Oil 
Company?” in The Petroleum Engi- 
neer with a great deal of interest. I 
can well imagine that you will re- 
ceive numerous requests for permis- 
sion to reprint in company employee 
magazines, etc., and will you allow us 
this permission in a forthcoming issue 
of The Sunray News? 

Luther Williams 


Sunray Oil Corporation 
Tulsa, Oklahoma 


NRO 


To The Petroleum Engineer: 
“What’s Wrong With Being an Oil 
Company?” is a great piece of writ- 
ing. ) 
Jake L. Hamon 
Dallas, Texas 
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To The Petroleum Engineer: 





Enclosed is a memorandum with 
which I transmitted your recent arti- 
cle to our Plymouth stockholders . . . 
Your article has been received most 
favorably, and I am delighted with 
the comments it aroused. 

We also published it in The Pio- 
neer, our house organ. 

W. S. Hallanan 

President 
Plymouth Oil Company 
Pittsburgh, Pennsylvania 


RO 


To The Petroleum Engineer: 

I was very much interested in read- 
ing the editorial, “What’s Wrong With 
Being an Oil Company?” It is an ex- 
cellent presentation of this very im- 


portant subject. 
R. G. Follis 


Chairman of the Board 
Standard Oil Company of California 
San Francisco, California 


CRO 


To The Petroleum Engineer: 

I have read with much interest your 
comments entitled “What’s Wrong 
With Being an Oil Company?”. Your 
remarks are so much to the point that 
if available, I would like to distribute 
some copies to friends. 

Allow me to congratulate you on 
bringing to public notice the over-all 
responsibility of maintaining the oil 
industry of the United States. 

J. W. Cappeau 
Kay, Richards and Company 
Pittsburgh, Pennsylvania 


C—O) 


To The Petroleum Engineer: 

We have received a reprint of 
“What’s Wrong With Being an Oil 
Company?” by Ernestine Adams 
which we note is copyrighted. May we 
have permisison to reprint this article 
in our Missouri Oil Jobber? 

Robert W. Hadlick 
Executive Secretary 
Missouri Petroleum Association 
Jefferson City, Missouri 


CN 


To The Petroleum Engineer: 

I read with a great deal of interest 
your article, “What’s Wrong With Be- 
ing an Oil Company?” This is the 
type of public relations information 

at the oil industry certainly needs 
and I think your article will meet the 
approval of every oil executive in the 
country. 

The only criticism that I have of 
your article is that you fail to men- 
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tion asphalt as one of the outstanding 
oil products. Considerably more than 
fifty per cent of our improved roads 
and airports are constructed with as- 
phalt and were it not for the econom- 
ical use of this petroleum product, we 
could not possibly have met the road 
problem as well as we have, except 
at a prohibitive cost. 

Asphalt roads are becoming of 
greater importance every year, not 
only to the petroleum industry but to 
the public in general, as they are cap- 
able of withstanding greater wheel 
loads than portland cement concrete 
and the public is rapidly accepting 
them as a better and more satisfactory 
road for automobile traffic. 

In addition to the use of asphalt for 
highway and airport construction it 
is also used in a vast number of in- 
dustrial projects so that it is a very 
important petroleum product which, 
in my opinion, has received entirely 
too little credit for the results that have 
obtained from its use. 

Again congratulating you on your 
excellent article. 

H. B. Pullar 
President 
Berry Asphalt Company 
Chicago, Illinois 


CAYO 


To The Petroleum Engineer: 

I have just read with great interest 
your article, “What's Wrong With 
Being an Oil Company?”. I assure 
you this is one of the finest articles 
that I have read in a long time and I 
want to congratulate you on the way 
you have handled the matter. 

I assure you I represent no oil com- 
pany, but I am interested in the in- 
dustry as a whole and I believe that 
this article will do a great deal of 
good in correcting a wrong impres- 
sion. 

Earl Foster 
Interstate Oil Compact Commission 


Oklahoma City, Oklahoma 


NO 


To The Petroleum Engineer: 

We wish to congratulate you on 
your fine article, “What’s Wrong 
With Being an Oil Company?”’, 
which appeared in the April, 1951 
issue of The Petroleum Engineer. To 
our mind, you told the story the way 
it should be told, with pride in what 
the industry has accomplished, rather 
than apology. 

May we have permission to reprint 
your article in three of our publica- 


tions? 

Wilfred B. Talman 
The Texas Company 
New York, New York 





To The Petroleum Engineer: 

Thanks for your article “What's 
Wrong With Being an Oil Company ?””’ 
which I have just finished reading in 
the April issue. This article should 
be published on the front page of 
every newspaper in the United States. 


Mrs. S. J. Knepley 


Lewie Montgomery Trucking 
Company 
Odessa, Texas 


CNRO 


To The Petroleum Engineer: 

Dr. Wilson liked your story, 
“What’s Wrong With Being an Oil 
Company ?”. And so do I. Could you 
send me a half dozen copies? 


Conger Reynolds 


Standard Oil Company (Indiana) 
Chicago, Illinois 


NO 


To The Petroleum Engineer: 

“What’s Wrong With Being an Oil 
Company?” gives interesting facts, is 
well written, and is most timely. Cer- 
tainly the presentation of such facts is 
needed to combat the propaganda we 
have been hearing about oil com- 
panies and men in the oil business. 


Ernest O. Thompson 


Railroad Commission of Texas 
Austin, Texas 


RO 


To The Petroleum Engineer: 

I have read with considerable in- 
terest “What’s Wrong With Being an 
Oil Company?”. You are to be com- 
plimented on a very good article. 

Harold Decker 
President 
Houston Oil Company of Texas 
Houston, Texas 


NO 


To The Petroleum Engineer: 

I just had the opportunity last night 
to read your article, “What’s Wrong 
With Being an Oil Company?” It is 
really wonderful and I congratulate 
you on it. 

If the oil business—and the gas 
business — just had a dozen people 
who could express these ideas in the 
simple words and down-to-earth terms 
that you use in your article, we would 
have a great deal less trouble making 
the general public understand that our 
industry, privately managed, is today 
operating and will always operate 
much more in the public’s interest 
than any bureaucratic system of gov- 
ernment control. 


Jack Clarke 


Texas Eastern Transmission 
Corporation 
Shreveport, Louisiana 








worn out and corroded equipment | 


be replaceable 





may not 


Don't take chances on vital equipment. Scarce 


Farsighted 





metals and materials are becoming scarcer. 
nd protecting 


business men are rebuilding, repairing @ 
erations. a. 
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to insure continuity of their 0 


Do these two things today: 
1. Check up in your plant—-manuf acturing equipment, 
piping, valves, tanks, motors, and all similar items. 
9. Arrange to protect them with Amercoat—the 
corrosion-resistan ch designed 
to meet specialize 


Note: Most conventional coatings fail under severe 
service conditions. They are neither designed gee 
y P 


nor suitable for such applications. 
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—Sketches from Shamrock Oil and Gas 
Corporation Annual Report. 
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Industry Smoothly Meets Record Demand 


Production and refinery runs each gain a million barrels a day in 


1950 — Research gives a star performance, annual reports show 


Tue eager beaver oil industry outdid 
itself in 1950 and seems to be throw- 
ing that record out in 1951. The an- 
nual reports of the oil companies for 
1950 and the first quarterly reports 
for 1951 show an almost incredible 
gain in drilling production, refinery 
runs, demand, reserves, gross profits, 
and taxes. 

The 1951 first quarter gross income 
for the industry ran about 30 per cent 
over that for the first quarter. of the 
year before for the same period. Heav- 
ier expenses and taxes would probably 
cut the net profit to a much lower 
figure but sales were booming. 

States the Plymouth Oil Company 
report: “The industry drilled more 
wells, increased reserves to an all-time 
high, refined more oil and produced 
more motor fuel, natural gas and nat- 
ural gas liquids than ever before, as 
it met a demand for its products that 
reached a record high for the eighth 
consecutive year.” 

Shell Oil Company’s report recalls 
the fact that oil probably supplied 5 
per cent of the energy for the U. S. 
in 1900 while in 1950 oil supplied 40 
per cent and gas 17 per cent; both 


providing well over half the energy 
consumed. 


*Maneging Editor. 





ERNESTINE ADAMS* 


The rapidly rising consumption 
was explained by Gulf Oil Corpora- 
tion, which reported 9 per cent in- 
crease in motor vehicles in 1950 over 
1949, 8 per cent increase in tractors, 
12 per cent in diesel locomotives, and 
14 per cent increase in home burners. 

“By late summer 1950,” Ohio Oil 
Company’s report pointed out, “the 
rate of production had surpassed the 
previous peak attained in December 
1948. These high levels of operation 
in production and refining were 
matched in the transportation and 
distribution branches of the industry 
without undue difiiculty—a tribute to 
the industry’s well balanced expanded 
capacity in which billions of dollars 
were invested during the past five 
years.” 

Continental Oil Company attri- 
buted the oil industry’s ability to pro- 
vide large increases to the vigor and 
crowth generated within it by keen 


. competition and economic incentives. 


Although Humble Oil and Refining 
Company speaks only of its own com- 
pany when it comments on the “high 
morale which has characterized the 
history of the company” and “the 
loyalty and effective work of em- 


EXCLUSIVE 


ployees and the confidence shown by 
stockholders,” the phrases fit the 
whole indstry. 

Rising consumption and the Korean 
war touched off the dynamo. The 
wheels began to turn faster and fas- 
ter. Drilling went to an all-time high 
after a slow start. Production and re- 
finery runs each gained a million 
barrels a day in the year. Despite the 
large and sudden military demand 
and the steadily increasing civilian 
consumption, there were no short- 
ages; every demand was supplied. 
The industry rushed to meet every 
need. Closed down fields were re- 
opened, synthetic rubber plants were 
activated, research departments 
turned to processes for aromatics, 
lubes for low temperatures, and other 
special military needs. 

Nobody ever saw anything like it. 
Never before had the industry ex- 
panded so much so quickly. Never 
before could it have done so. The 
billions spent since World War II to 
enlarge the industry’s capacity was 
paying off. The industry’s extraordi- 
nary flexibility permitted both the 
tremendous range in quantity and the 
many changes fn kinds of products to 
be_made-so smoothly that the feat was 


—$earcely noted even by the industfy. 
= are Esse 
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REPRESENTATIVE LIST OF OIL COMPANIES WITH THEIR OPERATIONAL np 






























































—— 
Oi! & 
Wells prod Net F Estimated | Gross Gross Net 
A drilled wells oil & gas | Daily avg. | Daily avg. | Natural gas | crude oil income Compared| income Comp’ej inec 
Company lease and fee} 1950, drilled, Dry wells crude prod, |refinery runs| produced reserves?® to 1949 | Ist quar 51 | to 105) after 
dev &undev| net 1950 holes owned net bbl barrels | million cu ft | million bbl | thousand $ % thousand $ | 9 thous 
| —_—— 
1. |Amerada Pet. Corp........ 6,407,000 211 136 76 2077 52,387 none 500 58,994 16,775 
£2 |American Republies Corp... 989.7" 130 105 25 250 8,630 none 10,357 17,495 | +49 4, 
8 |Anderson-Prichard......... 214.000 67 45 22 672 8,129 17,348 40 30,767 | +15 7,731 | 49 4, 
4 jArenQOtCorp. .......... 240.656 40 . 31 9 455 6,700 7.371 | + .2 2, 
6 jArkansas Fuel 0:1 Co....... 122,208 8, 
6 jAehland Oil & Ref......... 7,800 83, 142,452 | +42 49,765 | 445 10, 
7 jAtlantic Refining Co.f..... 3,517,000 326 258 68 3,167 82,974 158,761 50717 477,982 | +7 141,742 +25 40, 
8 {Bishop Oil Co,........... ‘ 26, 12 9 3 296 2,452 465 1,425 |— .2 446 | 439 | 
9 (British American Oil Co.t..| 3,400,000% 16,0007? 50,500 65t 135,305 | +16 10, 
10 |Cities Serviie Company....} 7,100,000 506 441 112,432 210,550 210 8 702,242 | +19 221,242 | 499 y | 56. 
11. |Continental Oil Co.*....... 5,300,000 442 334 108 104,427 95,669 107,000 550 348,035 | + 9 93,014 | +94 i 42, 
12 \Creole Petroleum Corp.'.. . 149 138 11 2,422 555,910 113,164 4,150 515,615 | +19 48,000 | +37 it. | 166, 
18 |\Crown Central Pet. Corp... 40,150 q 1, 
14 |Deep Rock Oil Corp....... 404,731 132 105 27 2,10828 8,095 13,452 703 37,745 | + 2 12,111 | +425 j 2, 
16 \jDerti Oi Co.............. 95,326 W7 32 433 3,007 853 15,514 + 6 ; 1 
16 _|Donglas Oil Co. (Calif.)....} 31,593 1,947 1,753 16.296 | —18 q 
17. |Gulf Oil Corp.t........... 77,700,000 1,032 853 179 15,449 530,000 448,000 167,000 3,100 1,150,094 | —19 31,972 | +23 1) 411, 
18 |aneork Oil Co3..:....... 199 12,700 10,636 47,279 | —7 14,116 | +16 " 3, 
19. |Hou-ton Oil Co............ 1,253,000 72 52 11,244 29,000 20,592 +11 6,409 | +34 , 5, 
20. |Honolulu Oil Corp......... 1,548,851 51 34 17 1,723%8 26,204 none 12,734 165 22,146 6,024 | +15 ), 6, 
21 |Humble Oil & Ref."4 «+-| 15,879,098 816 689 147 10,294 303,200 222,000 169,441 2,900 793,417 +4 25 1. | 129, 
22 |Imporial Oil, Ltd.4. 1,000, 464 406 1 36, 10078 170,500 2,400 665 432,485 | +12 # | 30, 
i ON ere 1,336,449 107 $3 14 680 18,928 21,251 8,162 165 81,960 | +25 22,354 | +11 is. | 13, 
24 |Louisiana Land & Exp. Co.. 802, 2 9 13,197 70 15.579 | +18 4,217 | 49 9. 
25 |Middle States Pet. Corp....| 1,817,057 89 70 19 9,250 none 14,220 3418 9,830 ; 2,511 4 4 3, 
26 |\Mid-Continent Pet. Corp...| 1,420.625 162 113 39 2,036 18,059 48,887 71,980 175 136,697 | +10 4,398 | 15. 
Br, HOOD. «sic cscoccees 2,515,855 250 198 52 7,383 82,856 35,710 600 196,668 | +17 49,990 | +14 i”. | 37 
28. |Pacific Western Oil Co..... 414,387 13 9 4 521 8,829 none 7,317 | —10 R| 6. 
29 |Pan American Pet. & Trana.? 487,986 113 105 8 18,903 116,024 12,196 322,892 | +18 95,752 | +35 | 20, 
$0 |Panhanidle Prod. & Ref. Co.. 20 3 3,921 1854 6,423 9 10,937 0 3,141 | +2 i” 1, 
$1 {Philips Pet. Co............ 8,759.452 480 430 50 10,932 100,523 182,500 630,000 950*! 534,063 | +11 15,900 | +58 iy, | 51, 
$2. |Pivmonth Oil Co.......... 576,082 48 41 582 16,831 32,800 32,042 250 73,298 | +75 24.426 | +52 "] 8 
8 Os eee. 2,781,880 195 178 17 6,190 69,410 117,784 26,414 500 99,880 | +14 77,213 | +34 in| 30 
$4. |Quaker State Oil Ref....... 334 484 47,404 |+ 9 na “3 
$6 jRichfield Oil Corp......... 211,800 155 140 15 994 62,975 96,961 408 t"7 154,945 | +26 44.085 | +37 5 | 23, 
$6 |Sealmurd Oil Co........... 138 100 38 28,043 none 22,000 180 28,158 | +11 8,253 | +12 i. 6 
$7 |Shamrock Oil & Gas Corp... 460,000 27 22 5 94 1,730 7,863 231 27,918 | +13 iw.) 4 
$8 {Shell Uil Co.®............ 8,978,666 393 341 52 198,000 343,000 156,116 900 911,484 | +12 260,172 | +22 | 90 
$9 |Signal Oil & Gas Co........ 799,000 77 616 40,841 none 7,370 23,295 9, 7 
40. |Sinchir Oil Corp........... 6,954,575 378 332 47 7,130 96,612 307,547 70717 678,877 +16 202,168 | +30 0.) 70 
41 Skelly Oil Co.............. 3,247,130 295 239 56 3,363 54,949 39,892 88,918 ' 230 174.345 | + 7 47,343 | +24 .] 28 
42 |Sorony-Vacuum Oil Co.f... 830 12,260 345,000 8, 267,000 3,821 1,405,155 | +12 ig. | 128 
438. |South Penn Uil Co......... 737,1962! 20122 110 1 12,247 11,829 8, 10,686 49tu 54,819 +15 14,200 | +20 S. 7 
44. {Standard Oil of Calif t..... 5,975,708 421 6,498 310,632 302,623 162,221 1,500 869.450 | +12 239,749 | +33 4. | 150 
46. |Standard Oil of Indiana....| 12,129,555 725 632 93 9,669 199,463 462,073 208,092 1,300 1,318,183 +13 33,749 | +37 5. | 123 
46. |\Standard Vil of N. J. ..... 1,222, i 6,800% | 3,198,266 6. | 408 
Oe SSO eee 6,100,000 485 375 110 94,794 173,787 73,000 733 495,529 | +7 i. | 36 
48. |Sunray Oil Corp......0.00+ 3,159,747 176 146 3,237 51,594 ; 32,407 400 90,626 | +55 31,031 |+119 8 | 20 
49 \Superwr Oil Co............ 157 43 53,600 41,000 53,501 | — 15,2835 | +23 0. 6 
60 |The Texas Companyt...... 97,147,245 969 281,930 384,453 4,991} 1,309,283 | +17 314,402 | +23 . | 149 
61 |Texay Gulf Prod. Co... .... 178,870 - , 28 19 9 + 9,247 none 9,251 50 9,811 + 6 657 | +17 il 3 
62 \Teaas Pacific Coal & Oil....| 1,079,017 | 89 61 28 15,525 none 85 15,262 | +14 4,247 | +20 it. 5 
63 |Tide Water Assoviated’?....] 1,736,409 176 157 19 5,431 89,287 160,234 517t 356,984 + 102,217 | +21 8.1 33 
&4 |Union Un Co. of Calif.t.... 137 100 37 2,958 74,372 119,071 459t 217,159 | + 6 68.058 | +31 | 17 
65 |Universal Consol. Oil Co... . 23,500 14 7 7 249 5.980 none 5,459 | + 2 1,756 | + &. 2 
56 |Warren Pet. Corp.!*....... 416,026 73 53 20 5,024 none 13,206 63,635 | —30 64,643 35¢ Ry, « 
67. |Wilcoa Uil Co........ meee 72,500 20 8 12 316 2,201 4,386 3,432 9,244 2,718 | +15 
' $168 million of this paid to Venezuela. 8 This is 14.1 trillion cubic feet of gas reserves 1° Payroll only. 28 Gross production. 
2 No income from Tidelands properties. controlled. ° For year ending June 30, 1950. 2° Unless otherwise indicated estimates are by c 
8 Affiliate of Standard of Indiana. ® U.S. and Canada only. 20 For nine months ending March 31, 1950. investment advisory services. 
4 Domestic only. 1 Also 7000 billion cubic feet of gas. 21 Includes 60,799 acres royalty only. . 3® Net. ( 
5 This is one-half of 6 months report to March " Also 99 billion cubic feet of gas. 22 Includes 90 water intake pressure wells. 31 Also 15 trillion cubic feet of gas. 


1, 1951. 12 Domestic. 23 Wholly owned and joint venture wells. ¢ Domestic and foreign. 1 
® This includes Barnsdall purchase after June 1% Also 142 billion cubic feet of gas. 24 Includes affiliates. * Also dividends in stock splits or extras. i 
28, 1950. Ms M4 Standard of N. J. owns 72%. 35 First 4 months of oil production up 39%; t Estimates by company. 
7 Majority stock owned by Mission Develop- ™% Standard of N. J. owns 70%. refinery runs up 30%. § Also dividend in re-acquired stock valued at 1 
ment Company and Pacific Western Oil ™ Standard of N. J. owns 94%. 26 Canada only, $1.02 per share. 
Corporation. 1 Estimate by DeGolyer & MacNaughton. 27:'U. S. only. t 











New Wave of Expansion 
When World War II was over the 


petroleum industry laid out a pro- 
gram of expansion that was to replace 
iis worn out equipment and enlarge 
its capacity to take care of a larger 
consumption. Most of that program 
has been carried out and just as it 
nears completion a new surge of de- 
mand calls for even greater expansion 
to maintain the ability to meet sud- 
den changes with confidence. 

In 1950 capital expenditures went 
over the $2 billion mark. If plans for 
1951 are fulfilled, capital additions 
will amount to something like $3 bil- 
lion, including foreign operations by 
U.S. companies and their affiliates. 

Socony - Vacuum Oil Company re- 
ports “Our capital expenditures as 
planned for 1951 approximate $200,- 
000,000, about a third more than we 
spent in 1950. Some of these pro- 


A-40 


jected expenditures may have to be 
curtailed or delayed because of short- 
age of critical materials. On the other 
hand, we, in common with other oil 
companies, may have to expand our 
plants and equipment more than pres- 
ently anticipated to produce larger 
quantities of specialized petroleum 
products needed by the military.” 

The twin spurs to expansion of 
capacity are the desire of all produc- 
ing companies to add to their reserves 
and the government provision partly 
to charge off processing plants that 
provide military supplies. 

As The Derby Oil Company de- 
scribes it: “The company has been 
granted a Certificate of Necessity 
which provides for an acceleration of 
depreciation on 75 per cent of the 
cost of its refinery expansion pro- 
gram. The privilege of charging off 
75 per cent of these improvements 
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n 
over a period oi 5 years will be a fur- h 
ther cushion against excess profits ¢ 
taxes and will return invested capital C 
at a much earlier date than under I 
normal depreciation procedure.” \ 


Already more than a balf billion \ 
dollars in new refining facilities are t 
covered by these certificates of ac- I 


celerated amortization. 


Material Shortages 


One deterrent to this new wave of 
capital additions is possible short- 
ages of materials. The Standard Oil © 
Company (Indiana) report states, 
“Our budgets indicate a substantial 
increase (of capital expenditures) but 
shortages of materials and building 
restrictions may tend to reduce this.” 

The Humble report commented that 
the company had planned to complete 
90 wells more than it did in 1950. 2 
Plans could not be carried out be- 
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, AND ANCIAL STATISTICS FOR 1950-51 AS FOUND IN THEIR ANNUAL REPORTS 
—. 
Direct taxes Cash_ |Gasoline& Total Capital Capital Ratio 
Net 1950 | federal, Taxes, | Common |Net income} Taxes per | dividends | oil taxes, payroll & Net expendi- | expend. current 
Comp’ income | state, & | percentof} stocks, per common |percommon| Federal | Average | employee | capital tures, 1951 Current | Current | assets to 
to ie after taxes | local"? net thousands | common share share & state, | number of | benefits, assets 1950 | estimated | assets, | liabilities, | current 
% thousand$|thousand$} income | of shares | share, $ thousand $| employees | th d$j|th d$/th d$/| thousand $ | thousand § | thousand § | liabilities 
oo 1,844 6.00° 43,941 32,387 8,324 3.9 
t 1} 4949 | 1,151 24 | 1,500 3.23 77 1.00 690 4,916 14,108 | 2,946 4.8 
su ET afon5 | 1.577 34 813 5.76 1:93 1.55 500 22,507 | 5,498 9,215 r 2.2 
)  9'368 917 32 | 1,670 1.72 ‘55 75 14,132 5,000 | 5,028 1,600 3.1 
fF] g396 | 6,590 78 102 39,296 28.446 | 13,245 2.1 
+4 HE} 0004 | 6.821 68 | 1,656 5.21 4.12 1.60 42,583 20,000 552 | 20.843 2.7 
95 HE | 40.342 | 24,973t 61 | 2,987 | 13.09 8.36 2°75 | 60,175 | 19,273 | 76,432") 278,357 | 38,769 | 50,000 | 138,459 | 62.479 2:2 
in Bi | 276 104 38 345 :80 ‘31 20 ‘501 849 700 950 647 1.5 
" BBL} 10499 | 14,050 134 | 3,717 2°81 3.79 1.00 | 27,000 | 4,000 | 14,602 | 78468 | 21,368 52,059 | 27,927 1:8 
+x ME} go'es9 | 47.138 83 | 3,989 | 14.57 | 11.55 5.00* 7.936 | 890.717 000 314,316 | 131,418 2.4 
+4 [| 42.405 | 23,447 55 | 4.858 8.73 4.82 5.00 8,014 | 33,300 | 156,478 | 43,725 | 61,000 | 112,957 | 43,789 2.6 
+37 fy | 166.970 | 238,576" 142 | 25,865 6.45 9.29 3.40 14,500 | 96,245 | 473.899 | 43,334 235.419 | 128,194 1.8 
u | 1,871 984 63 825 1 90 1.19 7,034 9,945 5.947 1.7 
+0 | 2980 935 31 399 7.46 2.34 2.00 | 3,716 | 1,190 | 5.145 | 21,984 | 5378 11,278 | 4,590 2:5 
;| 1,093 605 55 402 2:71 1.50 1.00 350 | 13,110 | 7.049 | 1,326 11,733 9,169 1.8 
| 87 131 150 935 08 14 0 2421 296 2'528 1.530 1.6 
+3 [By | uti40 | 91,614 82 | 11,345 9:80 8.07 4.00 | 173,072 | 43,400 | 172,000 | 704.723 | 129,350 | 200,000 | 461.286 | 204.659 2:2 
+6 Myx] 3218 | = 1,349 42 277 | 11.58 400 | 6,674 1.776 423 18.775 | 4,012 4.7 
+u Hy | 5905 | 3.436 58 | 1,098 5.37 3.13 2 KO 700 | 28,759 | 41.579 | 7,093 10,686 | 4.458 2.4 
+15 My} 6723 | 4.019 60 | 1,875 3 58 2.14 2.50* 437 8541 | 3,000 17.450 | 3,816 4.6 
i, | 129359 | 60,500 47 | 17,975 7.20 5.78 400 | 43,500 | 17,653 | 100,305 | 679,566 | 110.490 251,096 | 98.182 2.6 
‘| 30,460 | 33,020 108 | 27,133 1.12 1.22 55 12'500 396,014 | 45.475 206.355 | 43.439 4.8 
+ fs | 13,988 | 8.415 60 | 21341 5.98 3.60 1.874 | 7,616 | 2/363 | 10,141 | 60,972 | 13,685 26,639 | 11,984 2°2 
+2 My} 9075 | 5,288 58 | 3.000 8.05 1.76 2.50 35 5,601 | 2,180 0,902 | 4,569 2.4 
+ 4 Me | 3,704 762 20 | 1.980 1.87 38 125° 27,230 | 5,935 4487 | 4.507 9 
+53 fy. | 15.662 | 17,083 109 | 1,879 8.43 9:20 325 | 17,214 | 3,200 | 12,857 | 76,822 | 19.137 72.233 | 20,164 3.6 
+4 fBr.| 37.349 | 18,730 50 | 6.563 5.69 2.85 2.70 | 11,192 | 5,080 | 28,282 | 212.006 | 31,481 86.478 | 28,995 3.0 
in| 6,963 400 1,374 4.27 Stk. 19,607 6,822 | 2.767 2.5 
+35 [Bp | 20,325 | 18,390 90 | 4:702 4.30 3.98 1.50°| 50,705 | 7,786 | 32,478 | 121.922 | 24,721 95,393 | 48,660 1.9 
+2 [io] 1.296 472 36 | 1,448 90 :33 20 200 | 1,500 | 12,434 919 goo | 3,908 | 2,655 15 
+53 fy. | 51.557 | 37,986 74 | 6,084 8.51 6.24 3°50 | 80,000 | 18,381 | 94.728 | 667,231 | 92,844 176,878 | 83,188 2:1 
+2 My | 8493 | 3,775 44 | 1,213 7.01 3.11 2.00% 1,076 | 5,428 | 39,584 | 7787 2:103 | 12,706 1:7 
+ fs} 30229 | 18316 6o | 3.982 7.06 4.60 2°00 000 207.241 | 35,000 93,227 | 25.973 3.6 
u.| 3,084 | 2,980 97 | 4.273 3.33 3.21 2.00*| 4.993 | 1,902 | 5,074 | 12,832 | | 2'465 5.206 | | 4.496 1.2 
+3 fs. | 23,046 | 15,081 65 | 4,001 5.76 3.77 3.00*| 24,417 | 4,376 | 20,823 | 108406 | 28,529 84.559 | 25,022 3.4 
+2 fy} 6.107 1,231 4.99 2.60 17,802 13,429 | 4,002 3.4 
m.| 4.764 | 2.235 47 | _1:345 3 54 1.66 1.60 52,945 | 25.062 | 6,819 7,112 | 5,078 1.4 
+2 fv} ooi21 | 77,265 86 | 13,470 6.69 5.74 3.00 | 134,047 | 30,305 | 156,466 | 343,382 | 86,651 | 120,000 | 330:381 | 142.211 2'3 
y.| 7.502 2 | 1,027 7.30 76 1.50 539 | 3,112 | 14, 10,141 4.165 2.4 
+0 fy} 70.193 | 45,084 64 | 12,078 5.81 3.73 2°50 | 117,000 | 20,891 | 980,724 | 469,916 | 95,012 302/335 | 126,583 2\4 
+u fiy.| 28514 | 10.595 37 | 2611 |. 10.91 4.06 275 | 15,620 | 4.419 | 17.273 | 155.934 | 34,703 53,196 | 25,540 21 
| 128.210 | 78,925 62 | 31,811 4.03 2.48 2 35* 42,3002 | 199,000 | 819,633 | 145,447 | 200,000 | 513,807 | 199,288 2.6 
+0 [is.| 7.607 | 6.558 86 | 1,733 4.39 3.79 7.37 | 4,820 | 2535 | 9.552 | 21,088 | 3.989 | 6,000 | 28.993 | 10,029 2:9 
+3 Hy | 150.804 | 100,126 66 | 28,673 5.26 3 49 2 50 30.671 | 131,764 | 852:476 | 183,000 334.420 | 144.504 2.3 
+37 Hs. | 123.581 | 88,020 71 | 15,284 8.09 5.76 3.133%] 183,196 | 46,739 1,165,717 | 123,438 478,616 | 178,858 2:7 
y. | 408,223 | 276.001 30,285 5.00* | 204:749 | 116,000 | 548,205 |2'125.405 | 295,132 1,542,210 | 495,079 3.1 
| 36.201 | 22.545 62 | 5,987 6.02 3.78 ‘91 | 75,097 | 18335 | 81,667 | 197,626 | 31,600 124,999 | 46,784 2.7 
+19 His | 20482 | “9.050 44 | 5.059 2 97 1.79 100 2.229 212.136 57.678 | 24,150 2\4 
+3 fy.| 6928 | 3.877 56 425 | 16.38 9.12 3.00 2:229 500 | 29,385 29,124 | 8.107 3.6 
+23 [y.| 9071 | 77.073 52 | 13,797 | 10.82 5 60 6 50 | 198,406 | 38,246 | 163,555 | 789.034 | 141.251 | 200,000 | 469,420 | 123,147 3.8 
+7 fi | 3047 | 1,503 49 | 1,106 2.75 1.36 1.25 16,713 | 2983 | 4.330 | 4,210 | 2194 1.9 
+ fia] 5907 | 2106 35 | 1,774 3.38 1.18 1.50 398 25,572 | _7,530 6.318 1,662 3.8 
+21 fis.| 33,364 | 19.087 57 | 63,968 5.17 30 1.90 | 45,656 | 11,386 | 48,057 | 176,299 | 25,603 | 35,000 | 106327 | 41,077 2.6 
+31 Mi} 17,177 | 12,662 31 | 5,266 3.26 103 2.00*| 40,333 | 7,826 | 36,405 | 243,609 | 32/721 90,867 | 33,231 2:7 
+2 fi| 2278 942 4 278 8.18 3.39 2.00 115 603 | 1,994 2 118 | 5,050 595 8.5 
+3" By | 4476 | 3,010 67 | 1,702 1.63 1.76 80 1,315 | 5,637 | 16,565 | 6,511 14412 | 8,571 1.7 
+5 Bir} 7 320 1.14 281 2.50 1.14 "70* | 1,088 210 4,149 | 1,031 2,297 1,164 2:0 
steed cause of insufficient materials. Texas sary to an expanded program of dis- _ great majority of companies borrowed 
Gulf Producing Company reports that covery and development, which both _ funds or sold stock for more capital. 
it has only been able to get one-half _ civil and military agencies of the gov- Houston Oil Company said that its 
- its pipe requirements through regu- ernment regard as essential to the na- _— capital expenditures were well over 
valued at lar channels in recent months and has __ tional safety. The Petroleum Admin- two times the provision for deprecia- 
to pay premium prices for other pipe. _ istration for Defense is endeavoring __ tion, depletion, and abandonments. 
aaa Phillips Petroleum Company’s an- to alleviate these production bottle Tide Water Associated Oil Com- 
nual report warns the industry must _ necks in an equitable manner within _ pany was one of a few that kept its 
. have tools for its work: “The oil in- the limits of available supply.” write-offs and capital expenditures 
s dustry made numerous changes in its : . virtually balanced. 
| operations to supply the increased Generating Capital In relation to net income, probabl 
“ne . 7 . . . . ? 
r military needs for specialized prod- Another hindrance to larger expan- _half the oil companies paid more for 
ucts. These necessary adjustments sion is what SunOilCompany’sreport maintenance and expansion in 1950 
n were accomplished so promptly that calls generating capital. “The task the than they made in “net profit.” These 
e the military was never hampered by __ petroleum industry faces in generat- _large capital outlays are for long term 
- product shortages. ing capital to maintain as well as to _— gains, including millions spent on 
“If the industry is to achieve the expand its productive capacity in the _ pressure maintenance units. To con- 
essential goals of producing, manu- _ future will be made more difficult by serve cash for added construction, 
facturing, and transporting petroleum _ price control, increased taxes, and stock splits or stock dividends were 
f products in the quantities needed, it further inflationary pressure on the popular. The stockholder was getting 
. must have the necessary tools. Few in- _ value of the dollar.” : a much higher equity investment and, 
ss dustries depend so heavily on steel, This problem was being met by re- _in addition, he fared comparatively 
, and substitutes seldom suffice. Cur- taining the bulk of the so-called net well in cash returns. 
i rently the industry is suffering from _ profits in the business, and by bor- The Union Oil Company of Cali- 
t a shortage of steel, and its operations § rowing or issuing new stock. Depre- _ fornia report explains, “A large share 
y cannot be accelerated until adequate ciation and depletion charge-offs did _ of the amount reported as ‘net income 
° supplies are made available.” not come near paying for additions. _ retained in business’ has been re- 
t Dealing with shortages, the Plym- Shell is one of very few whose capital quired to cover the excess of replace- 
e outn report says: “The overall mobili- ‘investment of one-half billion in the = ment costs over the amounts recov- 
. zation program has already produced 
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shortages of critical materials neces- 


last five years has come entirely from 
write-offs and retained earnings. The 
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ered through depletion and deprecia- 
tion allowances.” And the report 
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points out that these have not been 
“real” earnings although they have 
been taxed as such. 

The matter is put thus by the Pa- 
cific Western Oil Corporation report: 
“The conversion of oil reserves into 
cash through sales or promotion may 
appear to create income when in real- 
ity it is a return of capital until the 
property has produced enough oil to 
repay all development and operating 
costs. 

The tax allowances were hit two 
ways. They were inadequate to cover 
needed expansion if the dollar value 
had remained the same. But the dol- 
lar was roughly half the value it was 
when most of the equipment now be- 
ing replaced was bought. The Sun 
Oil report showed where the construc- 
tion dollar was even less than the con- 
sumer dollar, about 42 cents. 

The whole tax allowance situation 
seems antique in the speeded up 
economy of the present day. Long 
term investments are too liable to be- 
come short term and short term ex- 
penditures may be covering obsolete 
equipment before the write-off gets 
a good start. 


Taxes 


Taking the place of an adequate de- 
preciation and depletion tax allowance 
were the “cheap dollars,” as Tax Ex- 
pert Beardsley Ruml calls them, 
created by the excess-profits tax. 


Ruml said the excess-profits tax was . 


not a burden but a subsidy, provid- 
ing cheap dollars to pay for develop- 
ment, 

The oil industry, it would seem, 
could conscientiously escape most of 
the excess-profits tax if materials 
could be found for expansion. Al- 
ready the oil industry was supplying 
the greatest tax returns to all divi- 
sions of government of any industry 
a the U. S. New assessments were 
either made or under discussion in 
\Vashington and state capitals. 

in 1950 state and federal taxes on 
casoline averaged 6.7 cents, accord- 
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SALES AND EXCISE TAXES COLLECTED FOR VARIOUS 
GOVERNMENTAL TAXING AUTHORITIES (NOT INCLUDED IN SALES) 


& FEDERAL, STATE, AND LOCAL TAXES CHARGED AGAINST INCOME 


Gulf Oil Corporation shows the growth of its tax bill. 
It paid, in 1950, taxes equivalent to $6099 

for each employee or $23.33 for each share of 
capital stock outstanding. 


ing to The Texas Company annual 
report, yet the government proposes 
to make the burden still heavier. “No 
other essential product bears a tax of 
the proportions of the gasoline tax,” 
the report reads. 

Most of the company reports voiced 
some uneasiness about the danger of 
overtaxation, although there was 
awareness that taxes would have to be 
raised to meet the war situation. 

Quaker State Oil Refining Corpo- 
ration report stated frankly: “It is 
unreasonable to assume that our eco- 
nomic system can survive under taxa- 


tion needed to pay for essential mili- 


tary and governmental expenses and, 
at the same time, provide largesse 
for a prodigal government to scatter 
to the four corners of the earth and 
to the numerous pressure groups op- 
erating here at home.” 

Several pointed out the shortsight- 
edness of a taxation system that 
smothered incentive and discouraged 
development. A number of the annual 
reports give taxes per stockholder but 
few show taxes per share, which 
seems a more accurate figure, one that 
would mean more to the stockholder. 


He should know that the company 


paid so much a share for taxes, which 
is almost always more than the stock- 
holder received per share. Then he 
must also pay taxes on the dividends 
he received for each share. 


Price 


The year 1950 began with de- 
pressed prices and they have changed 
little. The West Coast particularly 
had difficulties. In its report Douglas 
Oil Company of California recalls 
that at the first of the year petroleum 


products were in abundant supply on 
the Pacific Coast and heavy fuel oil 
was in such surplus that it was 
shipped to the East Coast at a sharp 
drop in price. 

The Warren Petroleum Corporation 
report indicates the difference be- 
tween the first. half-and last half of 
the 1950 income. The company’s fis- 
cal year ended June 30, 1950, and the 
decrease in sales from the previous 
year was marked. Virtually all com- 
panies had at least a slight increase 
because sales in the last half in 1950 
more than made up for lower income 
in the first half. 

Panhandle Producing and Refining 
Company reminds its stockholders 
that the number of shut-in days in 
Texas were 135 in 1950 compared to 
127 in 1949, thus giving it less pro- 
duction in 1950. 

Maracaibo Oil Exploration had a 
smaller operating income in 1950 be- 
cause of the drop in the price of bu- 
tane and propane. Natural gas prices, 
however, increased. 

Increase in its gross income, Atlan- 
tic Refining explains, was not in any 
way due to higher prices, which 
actually averaged somewhat lower 
than in 1949, but due to increased 
sales. 

Income for some companies were 
further hampered by the California 
tidelands decision. Hancock Oil Com- 
pany, for instance, did not include 
any income from tidelands properties 
as this was held in escrow. 

“Petroleum prices have not kept 
pace with the spiral of infiation, 
Cities Service report read. “Product 
prices have declined since reaching 
their peak late in 1948, in spite of 
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TODAY’S DOLLAR BUYS LESS 





COMPARATIVE INDEXES—1950 VS 











58.5¢ 











INDUSTRIAL CONSTRUCTION DOLLAR 


Sun Oil Company compares the effects of inflation in 
10 years. The industrial construction dollar gets 
even less than the consumer for a 1950 dollar. 





the fact that taxes, labor, and material 
costs have continued to soar.” 

“During 1950 the average domestic 
service station price of gasoline in 50 
representative cities, excluding gaso- 
line taxes, was 4 per cent lower than 
the 1926 price,” reports The Texas 
Company. Wholesale price for all 
commodities was 75 per cent above 
the 1926 level. 

Phillips puts in an argument for 
crude oil freedom from price ceilings: 

“The present static crude oil sell- 
ing price could well become one of the 
greatest stumbling blocks in our na- 
tion’s military preparedness program. 
In the principal producing areas of 
the United States, the price received 
for crude oil has remained the same 
with minor exceptions, for more than 
three years, This has been a long pe- 
riod of constantly rising operating 
costs. Every increase in costs has dim- 
inished the incentive and ability to 
find, develop, and produce new crude 
oil reserves.” 

And Standard of Indiana does the 
same for taking off the limits on oil 
products prices: 

“While we do not oppose reason- 
able overall limits on oil prices in the 
emergency, rigid price controls on in- 
dividual products do create serious 
economic problems in the oil busi- 
ness. Price flexibility is essential in an 
industry like ours where frequent 
shifts in yields between different prod- 
ucts are necessary to meet varying 
seasonal demands. Changes in the sup- 
ply and demand picture in different 
areas due to unusual weather or other 
factors also require price flexibility in 
order to bring about changes in the 
distribution pattern. Management by 
government directive is neither sen- 
‘itive enough nor fast enough to bring 
about the automatic adjustments that 
Were allorded by free prices.” 
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BRADFORD-ALLEGANY DISTRICT 
PENNSYLVANIA GRADE 
POSTED CRUDE OjL MARKET PRICE 


RAW MATERIALS 


South Penn Oil Company shows how crude oil prices 
have remained virtually the same compared to 
1926 while other costs have risen sharply. 





Research 


Ideas were generating with acceler- 
ating speed in the laboratories of the 
research-minded petroleum industry. 
“Research of today is insurance for 
the progress of tomorrow,” said the 
Gulf Oil report. 

Research was adding new reserves 
to known reservoirs; it was making 
the search for new reserves easier; 
it was adding new products to the 
petroleum repertoire; it was making 
the processing of oil products more 
efficient. 

Many companies improved or 
added to their research plants in 1950. 
Humble added buildings at Baytown 
for refining research and at Friends- 
wood for geological research; Deep 
Rock and Shell also constructed new 
laboratories. Sinclair early this year 
opened the doors of its laboratories at 
Harvey, Illinois, to independent in- 
ventors who need facilities for good 
ideas for better petroleum products. 

Phillips was selected by the Atomic 
Energy Commission to operate the 
$18,000,000 Materials Testing Reac- 
tor being built in Idaho. Standard of 
California added to its record of ac- 
complishment in the field of atomic 
energy research. 

Among results of the year’s re- 
search were these achievements: 

Stanolind found a new pumping 
method, which is ready for a field 
test. It is said to permit the deepest 
oil wells to be efficiently and econom- 
ically pumped. The company also 
found means to increase iis ability to 
produce vital aromatic hydrocarbons. 

Sinclair added 108 new lubricating 
oil formulas to provide increased 
manufacturing flexibility and improve 
quality. 

Pan-American developed the first 
regular commercial production of syn- 
thetic benzene from petroleum to sat- 








isfy the demand that had outstripped 
the capacity of the coke industry. 

Atlantic has evolved a method of - 
high pressure maintenance in produc- 
ing fields by injection of extraneous 
gas that is said to promise a vast in- 
crease in recoveries in some reser- 
voirs. 

Socony-Vacuum deve!oped an en- 
tirely new bead catalyst made of read- 
ily available materials for use in a 
new type catalytic reforming process 
for improving the anti-knock quality 
of gasoline. From manufacturing the 
catalyst came a by-product that was 
used in making a new drilling mud 
that seals underground fissures and 
thus prevents undue mud loss. 

Shell worked out methods for re- 
ducing or eliminating economic loss 
from casing corrosion in oil wells. 
Lion Oil developed a cotton herbicidal 
oil whose purpose is to kill weeds 
around cotton plants and thus elimi- 
nate hand chopping of cotton. 

Union of California continued its 
research on producing and refining of 
shale oil. It also developed a special 
airblown asphalt to prevent seepage 
in the linings of canals and has in- 
vented a new catalytic process for up- 
grading straight gasoline. 

Phillips has found a new furnace 
carbon black that imparts to rubber a 
high resistance to abrasion. Com- 
pounded with cold rubber it is said 
to increase wear resistance of tire 
treads 25 to 35 per cent. 

These are only a few marks of the 
year’s progress. If we named the year 
for the star performance, we would 


call 1950 the “Research Year.” 


Greater Efficiency 


Research and study and experiment 
not only have revealed new methods 
and new products but have made vast 
improvements in existing techniques 
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and in administration. The results are 
money savings to the companies and 
to the consumer. Prices of petroleum 
products are not kept low by guess. 
They are held down by a spectacular 
capacity for improvement, 

Continental pointed to tc greater 
eficiency that reduced average drill- 
ing costs by 12.4 per cent a foot de- 
spite appreciable increase in average 
depth per well. 

“To a great extent,” the Atlantic re- 
port read, “ability to hold dewn unit 
expense is a reflection of the large in- 
vestments made for new, efficient plant 
and equipment over the past few 
years.” Both Atlantic and Union of 
California mentioned the importance 
they placed on being in a position to 
concentrate on the type and quality 
of petroleum products that produce a 
satisfactorily profitable return. 

Sinclair showed that expenses had 
decreased 61% cents a barrel on prod- 
ucts sold in spite of increased taxes, 
increased rates of pay, and increased 
costs of materials and services. 

Humble had reduced operating costs 
at the well and had reduced direct ad- 
ministrative expense. 


Reserves 


More and more oil companies are 
including an estimate of their oil and 
gas reserves in the annual reports. 
Time was when these were estimated 
by brokers or accountants but now a 
substantial number either publish 


their own estimates or have them. 


made by consultants. 

Estimating reserves is a long and 
dificult job. Socony-Vacuum, for in- 
stance, is now engaged in calculat- 
ing all its natural gas reserves and 
states that it will take several years to 
complete the work. 

Usually the estimates are conserva- 
tive. Take the Richfield Oil Corpora- 
tion estimate, made by DeGolyer and 
MacNaughton. These do not include 
the 4 or 5 million barrels in Casmalia 
field, which are not economically feas- 
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Sunray Oil Corporation shows the value of pres- 
sure maintenance projects in its annual report. 


ible to develop at this time. Nor does 
it include the 39 million barrels un- 
der properties of the City of Long 
Beach, which are available to Rich- 
field for the life of the properties. 

Reserve estimates rarely include the 
secondary recovery production that 
has increased potential production 
sharply. The Texas Company expects 
the secondary recovery in the Salem, 
Illinois, field alone to add about 150.- 
000,000 bbl to the company’s crude 
oil reserves. 

After paying tribute to the resource- 
fulness of the industry in finding new 
reserves, the Seaboard Oil Company 
report warns: “The fact must never- 
theless be faced that much of the ‘easy’ 
oil has been found. The search be- 
comes more difficult. Drilling is at 





Results of Pressure Maintenance 





° Midway field W. Tepetate field Longville field 


Arkansas 


Louisiana Louisiana 





Gross production rate, 1950 





With pressure maintenance 





























7,600 B/D 4,540 B/D 1,760 B/D 
Without pressure maintenance, est. ____ 3,000 B/D 2,100 B/D 490 B/D 
7 Accumulated gross production to January 1, 1951 
With pressure maintenance 22,051,261B 10029,361B 2,272,114 B 
Without pressure maintenance, est.._____ 10,711,016 B 6,947,538 B 1,418,908 B 

Estimated ultimate gross recovery 

With pressure maintenance_____________. 71,000,000 B 19,900,000 B 4,600,000 B 
Without pressure maintenance______. 28,000,000B 12,300,000B 2,200,000 B 





From Sunray Annual Report 
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greater depths and in less obviously 
favorable areas. Greater and greater 
supplies are necessary to satisfy an 
oil hungry economy.” 


Conservation Practices 


There has been a tremendous ad- 
vance in producing methods since the 
last war. Pure Oil calls it “programs 
which apply modern conservation 
practices, These vary from pressure 
maintenance in new fields to second- 
ary recovery practices in the older 


fields. The latter include injection of 


gas, water, or air from the surface into 
the producing horizons in order to 
provide energy to move to the wells 
oil which could not be otherwise re- 
covered.” 

Humble alone spent $50 million 
from 1945 to 1950 on gas conserva- 
tion of this type and is working on 6 
pressure maintenance projects now 
that require $5 million and are ex- 


pected to increase recovery by 17 mil- 


lion barrels. 

Mid-Continent Petroleum Corpora- 
tion has taken a lead in secondary re- 
covery projects, operating 30 wholly 
owned and having an interest in 3 
others. It reports that the North Bur- 
bank, Oklahoma, pilot flood project 
on 160 acres has resulted in increased 
production from 35 to 900 bbl a day. 
Shell reported that in the Benton, Illi- 
nois, field production has increase 
from 1500 to 4400 bbl a day and is 
still rising. , ; 
Sunray estimates that developing 
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pressure maintenance costs only about 
15 per cent of the average cost of dis- 
covering and developing new fields. 


Employees 

“A very important asset of a com: 
pany is not shown on its statement of 
financial condition,” states the report 
of Anderson-Prichard, “This asset 
consists of its employees.” 

It was clear from all annual reports 
that no oil company over-looked this 
vital asset. Wages and salaries and 
benefits had risen. Training programs 
were expanded throughout the indus- 
try. The widening sphere of the in- 
dustry called for a greater knowledge 
of techniques and employees were ac- 
quiring that knowledge. 

There was also a growing signific- 
ance in the Years-of-Service clubs, 
which meant that technically trained 
men and women were more inclined 
to stay with their jobs and cut the 
waste of turnover in employment. 

In foreign countries, native person- 
nel became a vital question, not only 
for the company but for the standing 
of the United’ States. Creole Petro- 
leum Corporation, in Venezuela, or- 
ganized a central Human Relations 
Committee and field committees. 
These committees are intended to fur- 
ther the company’s objectives of bet- 
ter understanding and communication 
between management® and employ- 
ment and between company and the 
community in which the company op- 
erates. 


Foreign Activity 


The annual reports recall the fact 
that the matter of increasing imports 
was a grave problem at the beginning 
of 1950. Producing companies found 
their incomes dropping because out- 
put here was cut and imports were 
edging more and more into domestic 
markets. : 

Imports are still a grave problem. 
Now it is the threat that they might be 
cut off because of disturbances in the 
Eastern Hemisphere and domestic 
consumption has grown to the point 
where imports are necessary. 

Foreign oil operations have always 

attracted U. S. oil companies but 
never has the move been so wide- 
spread. Canada has drawn scores of 
American companies to its western oil 
boom. 
_ The Government of Mexico liberal- 
ized its oil regulations to pull U. S. 
companies back into the search for 
oil in Mexico. 

The group of independent com- 
panies that formed American Inde- 
pendent Oil Company carried out ex- 
ploratory drilling in the Kuwait-Saudi 
Arabia Neutral Zone. Signal Oil and 
as Company’s report stated that three 





wells had been dry and drilling was 
beginning on new structures. 

The common sense and sane diplo- 
macy of the American oil companies 
have done much to create good will in 
the foreign countries in which they 
operate. Standard Oil of New Jersey 
indicates that the road is not easy. 

“In participating in the develop- 
ment of the world’s petroleum re- 
sources,” reads its report, “the com- 
pany has encountered over the years 
many of the problems incident to in- 
ternational trade — currency control, 
tariffs, extreme nationalism, and even 
wars and revolutions. Aided by its 
long experience, however, the com- 
pany has been more successful than 
otherwise in meeting these difficulties, 
as is indicated by its record of growth 
and achievement. The greater risks 
sometimes met in overseas operations 
are often counterbalanced by greater 
profits when the operations are suc- 
cessful.” 

One of the accomplishments of 
U. S. companies under Standard Jer- 
sey’s leadership was the agreement to 
provide the United Kingdom with gas- 


.oline for payment in sterling, an ct 


that removed gas rationing on the 
island. 

The vpening of the Trans-Arabian 
pipe line was another outstanding 
achievement of 1950. The tremendous 
$200,000,000 project was financed 
and built entirely by private compa- 
nies operating in the Middle East. 





Outlook 


As Quaker State pointed out, “Any 
comment on outlook is somewhat 
risky”. 

High records in output and sales 
could not hide the fact that there were 
distinct hazards ahead. Civilian con- 
sumption shot up quickly and seemed 
to be leveling off. Military consump- 
tion could be expected to rise further. 
The ominous situation in Iran caused 
every company to look to its reserves. 
Western Europe had to be supplied 
with oil, if not from Iran, then from 
the rest of the free world. 

Sun Oil Company reminded its 
stockholders, “There is no profit in 
war for American industry; it seeks 
primarily to make its most effective 
contribution to the national safety. 
Business copes with higher taxes, 
shortages of materials and manpower, 
and the government adds to these es- 
sential hardships innumerable regula- 
tions and directives.” 

Although there is no profit in war 
or in defense preparations for the oil 
industry, it is nevertheless doing its 
“see Booming and energetic, it is 

ocking off records right and left, 
supplying a giant demand without 
hesitation. 

As the South Penn Oil Company 
report declares: “American oil men 
can provide the oil required for peace 
and war provided they are permitted 
to operate freely under an incentive 
competitive system.” ek* 


Aerial view of the Venice oil field. This prolific field, operated by Tide Water Associated 

Oil Company, produces oil from wells spaced around its entire seven mile perimeter. Gulf of 
Mexico coastline visible in upper right. Shown is the canal system with drilling barge 

slips in which 83 wells have been drilled. In the upper left hand corner may be seen the canal 
system of the West Bay oil field, six miles south of Venice, in which Tide Water Associated Oil 
Company has a substantial interest. Both fields are located about eighty miles southeast of New 
Orleans in the marsh-lands of the Mississippi River Delta, Plaquemines Parish, Louisiana. 



























—From Tide Water Associated Oil Company annual report. 
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PROVIDES MEANS FOR TRANSMITTING POWER TO DRILL 
20,000-FOOT HOLES .. . MAKING POSSIBLE 1500-H. P., 
600-R. P.M. PORTABLE DIESEL-ELECTRIC DRAWWORKS 





Experienced engineers said it “couldn’t be done” with con-. 
ventional chain drives. 


It couldn’t be done, but the sensational, new Morse HY-VO 
Drives took the job in stride . . . an assignment requiring drives 
which would operate twice as fast with three times the load 
considered practical by manufacturers for conventional chain 
drives. And, the job was done with 2”-pitch, 12”-wide HY-VO 





Drives, allowing the unit to be portable! The drawworks, designed and built by 
EMSCO for Standard Oil Company of 
Revolutionizes power transmission California. The rig is the first portable 


. ‘ a : ; ‘ unit of its size and power. 
Entirely new design principles are used in the HY-VO Drive. ‘ 


Vibration and destructive linear pulsations are virtually 
eliminated, allowing the HY-VO Drive to operate at tre- 
mendously increased rotative speeds, using drives of much 
narrower widths. Cost-per-hour can be cut by as much as 50 
per cent; service life is much longer. 


Due to the shortage of materials and production facilities, 
| orders for HY-VO Drives must carry a priority rating at the 





present time. The huge mud pumps used in connection 
with the drawworks are equipped with 

MORSE CHAIN COMPANY 114”-pitch, 8”-wide Morse HY-VO Drives 

7601 Central Avenue, Dept. 177 ¢ Detroit 8, Michigan for transmitting 765 H.P. at 1120 R.P.M. 
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Petroleum and Natural Gas in Japan’ 


P 146. 


Oil resources continue to increase in the island country 


where even slight rise in domestic supply is important 


Perroteum and natural gas produc- 
ing operations in Japan in 1950 con- 
tinued the sharp uptrend that began in 
1949. The results have confirmed the 
opinion expressed by natural re- 
sources section personnel, after thor- 
ough study of the situation during 
1946, that Japan’s petroleum re- 
sources were by no means exhausted 
and that the revival of the industry 
was dependent on the finding of new 
reserves awaiting discovery. Addi- 
tional impetus has been given the in- 
dustry as a result of a survey of 
prospects for secondary recovery from 
the many fields in Japan that are near 
depletion. The substantial increase in 
proved reserves during 1950 has 
brought close to realization the pos- 
sibility of surpassing, within the next 
year or two, the prewar peak produc- 
tion of 1937-38. Although Japan’s 
domestic crude oil supplies only 10-15 
per cent of the country’s requirements 
of petroleum products, the present and 
future increases in production will 
continue to make a significant contri- 
bution toward reducing Japan’s for- 
eign exchange expenditures on one of 
its major essential items of imports. 


Production 


Japan’s crude oil production dur- 
ing 1950 averaged 5660 bbl daily, an 
increase of 51 per cent over the 3748- 
bbl daily average output of 1949, and 
85 per cent over that of 1948. Produc- 
tion of 2,066,060 bbl of crude, includ- 
ing 18,417 bbl of natural gasoline, 
during 1950 was the highest annual 
production since 1940 and is 83.6 per 
cent of the prewar peak production 
in 1937. During 1950, 97 per cent of 
the total crude was produced by Im- 
perial Oil Company. 

A stable labor situation, increasing 
efficiency in drilling operations, and 
sound financial situation resulting 
from 1949 operations all contributed 
to the steady increase in production 
throughout 1950. The daily average 


+From General Headquarters, Supreme Com- 


mander for the Allied Powers, Natural Re- _ 


sources Section Weekly Summary No. 284, 
18-24 March 51, pp. 38-54. 

*Leo W. Stach, scientific consultant, Mining 
and Geology Division. 
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increased from 5001 barrels in Jan- 
uary to 6088 barrels during the last 
3 months of 1950. 

The production of crude oil from 
most of Japan’s fields in 1950 did not 
vary more than 10 per cent from that 
of 1949; rehabilitation resulted in 
small increases in several fields with- 
out the drilling of new wells. Nara- 
hashi field, Yamagata Prefecture, dis- 
covered in August 1947, was com- 
pletely drilled up in 1950 and pro- 
duced 71,904 bbl in 1950, as com- 
pared with 44,175 bbl in 1949, Nishi- 
yama field, Niigata Prefecture, as a 
result of the drilling of the new ex- 
tension in the Betsuyama area at the 
north end of the field, produced 79,- 
341 bbl in 1950, an increase of 32 per 
cent over that of 1949. The largest in- 
crease, however, was registered in Ya- 
base field, Akita Prefecture, where 
production of 1,052,553 bbl during 
1950 is 129 per cent greater than that 
of 1949 and is 51.2 per cent of the 
total production for Japan. As a re- 
sult of the exploitation program in the 
new deep reservoirs, monthly produc- 
tion in Yabase field reached an all- 
time peak of 109,433 bbl in October 
1950, the previous peak having been 
100,778 bbl in January 1937. 

Total production of natural gas dur- 
ing 1950 was 2,438,974,000 cu ft, 
somewhat higher than that for 1949; 
average daily production of 7,385,000 
cu ft of natural gas in December 1950 
is about 11 per cent greater than that 
in December 1949. Of the total pro- 
duction of natural gas in 1950, 1,614.,- 
494,000 cu ft, representing 66 per cent 
of the total, was produced from Ja- 
pan’s methane gas fields, where me- 
thane is produced with saline artesian 
water; most of the increase in produc- 
tion was effected in the larger methane 
gas fields, Niigata, Niigata Prefecture, 
and Mobara, Chiba Prefecture. 


Production from New Wells 

During the year Imperial Oil, the 
major producing company, completed 
34 oil producers out of 60 wells drilled 
and 8 gas producers out of 9 wells 


drilled, for a total footage of 209,184 
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ft; total initial daily production from 
the successful oil wells was 3570 bbl, 
and from the gas wells 460,000 cu ft. 
Other companies completed 17 oil 
producers with a total initial daily 
production of 53 bbl from 25 wells 
drilled, for a total footage of 24,307 
ft; 70 out of 72 wells drilled for me. 
thane gas, for a total footage of 83,. 
624 ft, were successful, and a total 
initial daily production of 2,120,000 
cu ft resulted, Total initial daily pro- 
duction from the 51 new oil producers 
completed in 1950 for a footage of 
233,491 ft was 3623 bbl, as compared 
with 1538 bbl from 34 producers in 
1949 with a total footage of 149,066 
ft. 

An analysis of the results of drill- 
ing (see table) shows that the percent- 
age success rate for exploration drill- 
fing (outposts, 58 per cent; new pool 
tests, 66 per cent; new field wildcats, 
0 per cent) compares favorably with 
that, for example, of California (53, 
30, 5 per cent respectively) and main- 
tains the high standards achieved dur- 
ing the past few years as a result of 
the careful consideration and screen- 
ing of exploration drilling projects by 
the Petroleum Resources Develop- 
ment Promotion Council, established 
as an advisory body to the Mining Bu- 
reau Ministry of International Trade 
and Industry, on the recommendation 
of Natural Resources Section. 

Most of the new production of 
crude oil was from exploitation of the 
recently discovered deep reservoirs in 
Yabase field, Akita Prefecture, ex: 
ploitation of Narahashi field, Yame- 
gata Prefecture, discovered in August 
1947, and the Betsuyama extension of 
Nishiyama field, Niigata Prefecture, 
discovered early in 1950. New pro- 
duction of methane was mostly from 
the Niigata methane gas field to sat 
isfy increasing local industrial de 
mand for this fuel, and in Mobara 
field, Chiba Prefecture, where the i 
tensive drilling campaign conducte 
by the Otaki Natural Gas Company 
has brought production to a level suf 
ficient to justify piping methane g 
to the nearby Chiba city. 
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Analysis of drilling results, 1950. 





Initial daily production 








F 
Type of Well drilled Produced Abandoned 
Imperial Oil Co. 
loitation 
DRE Se053 . cieide alia 110,655 25 
Natural gas............ 14,952 8 
Exploration (oil) 
OS Or 39,311 7 
New pool test.......... 7,504 2 
New field wildcat....... 36, 762 0 
Total exploration... . . 83,577 9 
Daido Oil Co. 
Exploitation............. 12,491 2 
Exploration 
Outpost (methane)..... 1,968 0 
Other oil companies 
Exploitation........ 11,816 15 
Exploration 
New field wildcat...... ND 
All oil companies 
Exploitation............. 134,962 42 
Exploration 
Oe eee 39,311 7 
New pool test.......... 7,504 2 
New field wildcat....... 36,762 0 
Total exploration 83 ,577 9 
RG coh Sedrasaivia oib6c-<1 218,539 51 
Methane gas companies 
Exploitation......... : 56,698 55 
Exploration 
ee eee 1,482 1 
New pool test.......... 4,038 2 
New field wildcat....... 4,486 4 
Total exploration... . 10,006 7 
ND—No data available 


SOURCE: Compiled from data originating from producing companies. 
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Small extensions were proved by 
test drilling in Hachimori and Kat- 
surazaka fields, Akita Prefecture, Na- 
rahashi field, Yamagata Prefecture, 
and the Betsuyama extension of Nishi- 
yama field, Niigata Prefecture; a new 
fault block pool also was proved pro- 
ductive in Kotaki field, Akita Prefec- 
ure. Total proved new reserves from 
these sources, however, amounted to 
only 140,976 bbl. 

The most significant addition to re- 
serves was the contribution of 8,539,- 
300 bbl at Yabase field, which re- 
sulted from extension drilling to deter- 
mine the limits of the productive area 
of the deep reservoirs, zones 8 and 9, 
discovered in 1949 and early in 1950. 
Because sufficient reservoir data are 
not yet available, the new reserves 
proved are based on the productivity 
per well producing from each zone 
and the number of well locations 
proved by extension drilling; the fac- 
tors used in these calculations are 
scaled down to the minimum expec- 
tation so that it is considered that 
these estimates are somewhat conser- 
vative. The productivity of zone 10, 
discovered early in 1950 at 5500 ft by 
the deep test Koya R-34, still remains 
unknown; Koya R-34, which has not 
yet been repaired, continues to pro- 
duce about 350 bbl daily from open 
hole below zone 8 in which the drill 
Pipe is frozen, and no exclusive test 
of zone 10 has yet been made. Of this 
total new reserve added in 1950 at 
Yabase field, about 30 per cent is 
classified as probable reserve, based 
on unconfirmed estimates of the pro- 
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ductivity and productive area of zone 
X and the lower part of zone 9. The 
status of production and reserves from 
1945 to 1951 is shown in Fig. 1. 


Exploration Surveys 


Exploration surveys for oil and na- 
tural gas, under the guidance of the 
Petroleum Resources Development 
Promotion Council, showed an in- 
crease in terms of party-months of 54 
per cent over those of 1949 (see table 
next page). A large percentage of the 
projects, other than those conducted 
by Imperial Oil Company, were di- 
rected toward prospecting for methane 
gas, and a considerable part of this 
effort was supported by local agen- 
cies in the prefectures. 

All of Imperial Oil’s exploration 
effort was directed toward oil. In Hok- 
kaido, geological surveys by the Im- 
perial Oil were conducted for the clar- 
ification of detail on the Sarakishi and 
Sarakitomanai structures in northwest 
Hokkaido preparatory to selecting test 
well locations; exploratory prospect- 
ing was conducted in the area north of 


Ishikari oilfield and east of the At- 
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FIG. 1. 


*Reduction by recalculation caused by revision 
of economic limit of recovery in several fields 
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Petroleum and natural gas exploration surveys in 1950. 





Other companies 











Imperial Oil Co.* and perfectural offices 
Type of survey Project Party-Months Project Party-Months 
NE OS rai ah ee, wa at pec Ete 33 73.3 21 37.5 
ETRE Sop Sh rats a? eee 10 Be NP 0 0.0 0 0.0 
eee SRR re ee ee er tee Pe 4 13.9 1 2.0 
RT In es ene 8 12.5 2 3.5 
PODS 5.ooa owed crc dbhhsonccnanbeseoen 0 0.0 0 0.0 
I Soong whet nach se echnan ieee near 0 0.0 0 0.0 
GTA ciel ces abana cchct ocetU eee Cee e ene 0 0.0 0 0.0 
SNS 3.6 in ch kw 5 5 eine MER KR he REE MebeY 0 0.0 0 0.0 
IE 5 ig ordieo scan Saarinen OA dab as 0 0.0 0 0.0 
I i a kn ashe Sckinde ae ark iia re neat 45 99.7 24 43.0 
Geological Survey Universities Total 
Type of Survey Project Party-Months Project . Party-Months Project Party-Months 
NE fee. c oirn.6-4:3 dipsd- anh 4 3.1 3 5 61 118.9 
Seismic refraction.......... 0 0.0 0 0 0.0 
Seismic reflection........... 2 3.0 0 0 7 18.9 
Gravity meter............. 2 4.0 0 0 12 20.0 
Torsion balance............ 0 0.0 0 0 0 0.0 
Geochemical............... 5 6.0 2 11 7 17.0 
ME Fg dso Daaeea nc 1 1.0 0 0 1 1.0 
OY eee ee 1 0.6 0 0 1 0.6 
Gramme-ray.............. 0 0.0 i 1 1 1.0 
SUN's cc.cin.ancee din Gae acon 15 1 BY | 6 17 90 177.4 


* Includes one geological project of 2.1 party-months and gravity projects of three party-months conducted by Geological 
Survey for Imperial Oil and five geological projects of 9.3 party-months. conducted by University parties for Imperial Oil. 








suma fields. In support of geophysical 
surveys, geological survey was con- 
ducted in the areas to the north and 
south of Yabase field, Akita Prefec- 
ture. In Yamagata Prefecture, struc- 
ture boring was continued to elucidate 
the detailed structure of the Shonai 
uplift, concealed by young volcanic 
detritus. Most of the geologic survey 
in Niigata Prefecture was directed to- 
ward re-examination of the prospects 
of known structures, and in support of 
geophysical survey. Extensive gravity 
surveys were conducted in Akita and 
Niigata prefectures with the new grav- 
ity meters obtained from the United 
States in 1949; they were used prin- 
cipally in the area north of Yabase 
field surrounding Lake Hachiro, in 
the Niigata Plain where intensive 
search for stratigraphic traps is being 
continued, and also in the vicinity of 
the Nishiyama uplift. Seismic reflec- 
tion was continued in the southern 
part of the Tsuchizaki structure west 
of Yabase field, and in connection 
with detailed prospecting for strati- 
graphic traps on both the east and 
west sides of the Niigata Plain; seis- 
mic reflection revealed an unusual fea- 
ture in the Takada plain, in the south- 
ern part of Niigata Prefecture, which 
will be tested by drilling. 

Wildcat drilling produced no direct 
results during 1950, but in Niigata 
Prefecture valuable stratigraphic data 
were obtained which will do much to- 
ward narrowing the field of search for 
possible stratigraphic and lithologic 
trap accumulations. The deep wildcat 
on the Kawaguchi anticline in north- 
west Hokkaido, despite the reported 
exceptionally high gas pressures while 
drilling, showed only insignificant 
quantities of gas when tested by selec- 
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tive gun-perforation early in 1951. 
Because practically no cores were 
taken from this well much still re- 
mains unknown about the structure. 
which was probably not penetrated 
more deeply than the lower part of the 
Miocene Masuporo formation, where 
a single core taken at about 6000 ft 
showed a dip of 70 deg. Sarakitoma- 
nai structure, to the north of Kawa- 
guchi, is scheduled for testing in 1951. 
Two wildcats drilled in the northern 
culmination and the middle part of 
the Tuchizaki structure, discovered in 
1949 by seismic reflection survey to 
the west of Yabase field, were unsuc- 
cessful; facies changes reduced to 
practically nothing the sand and tuff 
zones that are productive in Yabase 
field, and, although zone 7 was found 
in the northern culmination, struc- 
tural complexity and steep dips con- 
siderably reduced the possibility of 
commercial accumulations: 


Drilling and Production Methods 

Drilling efficiency was maintained 
at the higher standards of efficiency at- 
tained during 1949. As a result of the 
visit of two of Imperial Oil petroleum 
engineers to the United States early 
in 1950, the time taken for prepara- 
tion of locations, transportation of 
equipment, and rigging-up was con- 
siderably reduced. New methods intro- 
duced included the following: Use of 
bulldozers for clearing locations, used 
for the first time for well sites in Ja- 
pan at Terayashiki, Yamagata Prefec- 
ture, in July 1950; preparation of 
more portable unitized rigs for the in- 
tensive drilling campaign in Yabase 
field, and increased use of heavy 
trucks and prime movers for trans- 
porting drilling rig units. 


The first attempts at dual comple. 
tion of wells using locally manufac. 
tured equipment were not entirely 
successful, but other attempts will be 
made to perfect this practice, which 
is particularly applicable in the deep 
zones at Yabase field. Considerable 
progress was made in installation of 
a gas repressuring unit for the deep 
zones of Yabase field, into which ex. 
haust gas will be injected afier the 
natural gasoline has been extracted in 
the new gasoline plant, from the wet 
gas separated from the deep zone 
crude. 

Footage drilled by Imperial Oil dur. 
ing 1950 was 254,934 ft; the average 
monthly footage of 21,244 ft was 51.6 
per cent greater than that for 1949, 
and 184 per cent greater than that for 
1948. The increase in footage resulted 
from reduced preparation and drilling 
time and from the maintenance of 
more rigs in operation. Part of the in- 
crease in footage, however, was 
achieved at the sacrifice of vital in- 
formation that should have been ob- 
tained from wildcats; in some in- 
stances the coring program originally 
scheduled for such wells was dras- 
tically reduced, and in the case of the 
important deep wildcat in the large 
Kawaguchi structure of northwest 
Hokkaido practically no cores were 
taken below 4000 ft, except for one at 
about 6000 ft which showed a dip of 
about 70 deg in what was believed to 
be, from surface survey, a gentle struc- 
ture, 

Several cases of departures from 
orthodox drilling, production, and ex- 
ploration practice, resulting from con- 
flict between policy and expert tech- 
nical opinion, were evident during 
1950. Such malpractices, some of 
which the conservation measures in 
the proposed Petroleum Resources De- 
velopment Law are designed to pre- 
vent, will inevitably reveal their detri- 
mental influence in the future. 


Research Programs 


As a result of the study of micro- 
paleontological methods in California 
laboratories made by Dr. T. Oinomt- 
kado, chief paleontologist of Imperial 
Oil, during -his visit early in 1950. 
equipment was added and operating 
methods revised at Imperial Oil's new 
laboratory. These improvements, com- 
pleted in October 1949, have effected 
notable increases in the number of 
samples treated and examined without 
any increase of staff. In 1950, 8314 
samples were washed, of which 7300 
were examined; the corresponding fig: 
ures for 1949 were 1660 and 1576 re- 
spectively. Whereas formerly all pal- 
eontological work was conducted at 
the Tokyo laboratory, in August 1950 
two branch field laboratories were 
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established at Akita and Kashiwazaki 
to make paleontological results from 
exploration wells more rapidly avail- 
able, and reduce transportation time 
and costs. 

As a result of detailed geological 
and paleontological survey in the vi- 
cinity of Mobara gas field, Chiba Pre- 
fecture, conducted by the Geological 
Survey of Japan during 1949 and 
early in 1950, the value of micropal- 
eontological methods in detailed cor- 
relation in this area was amply dem- 
onstrated. Because of this, the Otaki 
Natural Gas Company established its 
own paleontological laboratory at Mo- 
bara field early in 1950 and added 
routine micropaleontological study of 
well samples to its other research ac- 
tivities connected with development of 
this gas field. 

A major aid to standardization of 
micropaleontological research in Ja- 
pan was the receipt of the first copy 
in Japan of the Ellis and Messina Cat- 
alogue of Foraminifera which is now 
lodged at the Institute of Geology and 
Paleontology, Tohoku University, 
Sendai. Imperial Oil also is endeavor- 
ing to obtain a set for its paleontolo- 
gical laboratory. The first five parts 
of an Illustrated Catalogue of Japa- 
nese Tertiary Small Foraminifera, 
published in such a form that each 
species figure and description may be 
cut out to form a standard size card 
index, were issued in 1950 by Dr. K. 
Asano, Tohoku University, and Mr. 
L. W. Stach of Natural Resources Sec- 
tion; this will provide a practical tool 
to aid research micropaleontologists 
and assist greatly in coordination of 
research results by different workers. 

In connection with the long-range 
program of the Petroleum Resources 
Development Promotion Council sev- 
eral of the compilation map-sheets on 
the scale of 1:200,000 were published, 
but most copies are being retained un- 
til publication of an accompanying 
explanatory text is possible. 

During the latter part of 1950, Dr. 
Wilbur H. Somerton of the Univer- 
sity of California was assigned to Na- 
tural Resources Section as visiting ex- 
pert consultant on petroleum produc- 
tion engineering, with special empha- 
sis on conservation and the prospects 
for application of secondary recovery 
in Japan. The results of his investiga- 
tions and recommendations are con- 
tained in a detailed report, which pro- 
vides, among other results, a sound 
foundation for the scientific applica- 
tion of secondary recovery in Japan’s 
older fields. 

Early in 1950, experimental water 
injection through inclined bore-holes 
drilled into the oil sand exposed in the 
galleries of Imperial Oil oil mine at 
Higashiyama, Niigata Prefecture, 
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showed rather promising results. This 
oil mine provides a ready-made under- 
ground laboratory for direct study of 
reservoir characteristics and behavior 
of fluids, and it has been suggested 
that joint studies could be conducted 
here in collaboration with American 
research organizations. 


Preparations were begun early in 
1950 for an experimental water in- 
jection project in the shallow zones of 


the Omonogawa area of Yabase field. 


- The first injection well drilled, how- 


ever, began to produce about 10 bbl 
daily, so that the injection plan is now 
being reconsidered in the light of rec- 
ommendations made by Dr. Somer- 
ton. 

The Japanese Association of Petro- 
leum Technologists and the Society of 
Exploration Geophysicists of Japan 
continued publication of original re- 
search results in their journals; un- 
fortunately, however, only brief ab- 
stracts in Efglish are included, owing 
to lack of funds. The Institute of Geo- 
logy and Paleontology, Tohoku Uni- 
versity, Sendai, famous before the 
war for the outstanding quality of its 
paleontological publications, pub- 
lished in 1950 the first two numbers 
of a new series entitled Short Papers; 
this journal contains results of re- 
search by the staff of the Institute, and 
the articles are mostly on paleontolo- 
Bical subjects. 


Economic Trends 


As a result of the success of opera- 
tions during 1949 due to increased 
production and a high crude oil price 
of Y1482 per barrel ($4.12), which 
was computed back from the CIF cost 
of imported refined products, Imper- 
ial Oil declared its first dividend since 
the cessation of hostilities and the 
highest (10 per cent) in its 9 years of 
existence. During the early part of 
1950, however, when crude oil began 
to be imported for the first time since 
the Occupation for refining on the 
Pacific coast of Japan, the proposal 
was made that the official price for 
domestic crude be based on the CIF 
price of Y987 per barrel ($2.74) for 
GARIOA-procured crude, Accord- 
ingly, on June 1, 1950 the price of 
domestic crude to refiners was re- 
duced to Y1,065 per barrel ($2.96) 
and crude producers were given a 
temporary subsidy which gave them a 
total receipt of Y1340 per barrel 
($3.72). With the rapid increase in 
freight rates toward the end of 1950 
the average CIF price of imported 
crude, now imported on a commercial 
basis, rose to Y1256 per barrel 
($3.49). The domestic crude price to 
refiners therefore was raised to Y1340 
per barrel and the subsidy to pro- 
ducers was eliminated. 
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The rapidly increasing production 
was more than sufficient to balance 
the reduced price to producers and, 
on the first half of the fiscal year’s! 
operations, Imperial Oil paid diyj. 
dends at the rate of 12 per cent per 
annum. Profits since 1949 have ep. 
abled Imperial Oil to reduce substan. 
tially outstanding loans accrued in 
former years. Imperial Oil stock dur. 
ing 1950 fluctuated a little above and 
below par value (Y50) except for a 
temporary rise to Y70 at the begin. 
ning of the Korean conflict. 

The value of the domestic produc. 
tion of crude oil during 1950 in terms 
of savings of foreign exchange ex. 

nditures, based . CIF price of 

2.74 per barrel, was $5,661,000. 
Without the government financial aid, 
and the rationalization and moderni- 
zation of technical operations during 
the Occupation, the industry by this 
time probably would have been re. 
duced to the level of a stripper opera- 
tion producing little more than 1,000,- 
000 barrels annually; it may be said, 
therefore, that this program of f- 
nance and guidance to the industry 
has resulted in a saving in 1950 alone 
of about $2,500,000 in foreign ex- 
change for an annual outlay in yen 
currency by the Japanese Government 
approximately equivalent to $300,000 
in reimbursable financial aid. 


Legislative Changes 


Following upon the release of 
Imperial Oil from designation as an 
excessive concentration of economic 
power in December 1949, and the re- 
duction of the percentage of govern- 
ment stockholdings from 50 to 23 per 
cent by the new issue of stock taken up 
by private subscription in October 
1949, government interest in Japan’s 
major oil producing organization was 
further reduced by the repeal of the 
Imperial Oil Law on April 1, 1950. As 
of June 1, 1950, Imperial Oil became 
a private enterprise and lost many 
privileges formerly accorded it by vir- 
tue of this law, but the former govern- 
ment supervisory powers and controls 
were eliminated. This legislation has 
helped to transform the company 
from its former status as a govern- 
ment liability to a national asset be- 
cause of the fact that, owing to its 
large profits, it is now contributing to 
the national treasury in the form of 
corporation and other taxes from 
which, as a government firm, it was 
formerly exempt. 

The new Japanese Mining Law, 
which had been under discussion for 
the past few years, was finally promul- 
gated on December 20, 1950, (Law 
No. 289. of 1950) with the enforce- 
ment date set for January 31, 1951. 
As far as petroleum is concerned, the 








er 


aw, 
for 
vul- 
aw 
ce 
51. 
the 


most important measure is the special 

ovision pertaining to the holding of 
exploration leases for petroleum and 
natural gas. According to this provi- 
sion, such rights can be held for an 
initial period of two years; they can 
be renewed for a maximum of three 
additional two-year periods at the dis- 
cretion of the government, on submis- 
sion of evidence after termination of 
each two-year period that prospecting 
has been conducted in a satisfactory 
manner in the previous period and 
that further exploration is still neces- 
sary. 

Study was continued on the revi- 
sion of the Petroleum Resources De- 
velopment Law, which now is being 
expanded to include more detailed 
measures concerning conservation, 
and to encourage the introduction of 
secondary recovery in Japan’s older 
depleted fields by making provision 
for reimbursable financial aid. 

In the pending revision of import 
tariff schedules, the proposal to place 
a 10 per cent ad valorem import duty 
on crude oil, in place of the former 
prewar specific duty which amounted 
te about the same percentage, was un- 
der consideration by the Japanese 
Government. 


Changes in Company Status 


Concurrently with the reorganiza- 
tion of Imperial Oil that has been ef- 
fected gradually during the past few 
years, a sweeping change has been 
made in ownership of stock in the 
company. In 1946, when the com- 
pany’s capital was Y460,000,000, con- 
sisting of 9,200,000 shares at Y50 
each, 18 stockholders with more than 
10,000 shares held 80 per cent of the 
total stock; the principal stockholders 
were the Minister of Finance (50 per 
cent), oil companies whose producing 
departments had been merged into Im- 
perial Oil (23.3 per cent), and banks 
and other financial institutions (6.7 
per cent). At the end of December 
1950, partly as a result of the capital 
increase to Y1,000,000,000, consist: 
ing of 20,000,000 shares at Y50, the 
stockholders with more than 10,000 
shares numbered 100; between them 
these 100 stockholders held only 53 
per cent of the total stock, the re- 
mainder being held principally by in- 
dividual investors. The largest single 
stockholder was still the Minister of 
Finance (23 per cent) and the remain- 
ing 30 per cent held by large investors 
was divided as follows: stockbroking 
companies (23.5 per cent held be- 
tween 38 companies, the largest single 
holding amounting to 5.5 per cent) ; 
banks and financing corporations (2.7 
per cent held between 18 organiza- 
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tions, with the largest single holding 
amounting to only 0.4 per cent) ; in- 
surance companies (1.8 per cent held 
between 14 companies, of which the 
largest single holding was 0.25 per 
cent); private individuals (19) and 
small companies (3) held between 
them 2.0 per cent, with the largest 
company holding 0.27 per cent and 
the largest individual holding 0.25 
per cent. 

Because of the great increase in wet 
gas produced with the Yabase crude, 
Imperial Oil enlarged its natural gaso- 
line plant and has installed a stabilizer 
plant to process the natural gasoline 
into saleable products which the com- 
pany proposes to retail directly after 
it has received authorization for a 
dealer’s license from the government. 

Among the smaller producing com- 
panies few changes took place. The 
Fuji Mining Company’s leases in Ha- 
chimori field, Akita Prefecture, were 
taken over by the Dainihon Oil Com- 
pany. Imperial Oil’s leases in the Sa- 
gara oilfield, Shizuoka Prefecture, 
were transferred to an individual op- 
erator. A small company, Midori 
Sangyo Company, was established to 
refine the very light crude with high 
paraffin content, produced in the small 
fields of the Kitami district. In De- 
cember, the small refining unit 
reached Yuchi oil field where it will 
be installed to refine the crude from 
Yuchi and other fields, which was 
formerly railed in drums to Akita for 
refining. This is the first tangible ex- 
pression of the trend that is develop- 
ing among small producers to refine 
their own crude and, from the in- 
creased profits thus obtained, to fi- 
nance expansion of their crude pro- 
duction. 

Otaki Natural Gas Company ex- 
panded its production considerably 
by intensive drilling at Mobara me- 
thane gas field, Chiba Prefecture, to a 
level where it can profitably pipe me- 
thane gas to Chiba City and expand 
its markets. . 

As a sideline to the development of 
methane gas production in the Mo- 
bara field a number of. small com- 
panies began to extract iodine in com- 
mercial quantities from the saline wa- 
ter produced with the methane gas in 
Mobara field; these saline waters, 
produced in the ratio of about 1:3 per 
volume of methane, contain unusually 
high percentages of iodine salts. 


A new company, Musashino Na- 
tural Gas, was established in the latter 
half of 1950 to explore for methane 
gas in the areas it holds under pros- 
pecting lease northwest of Tokyo Bay; 
the company’s first test well to about 
1600 feet is scheduled to start early 
in 1951. Other small companies were 
established in other prefectures to pro- 
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mote the development and utilization 
of methane gas, but no really sig- 
nificant results are yet apparent. 


The Outlook for 1951 


Production of crude oil during 
1951 is expected to show an increase 
of about 15-20 per cent over that of 
1950 as the exploitation of the deep 
zones of Yabase field is continued. Al- 
ready in February 1951, average daily 
production was 6092 bbl as compared 
with 5180 bbl in the corresponding 
period of 1950. Because no significant 


‘ wells were brought to production dur- 


ing the winter period November, 50- 
February, 51, the peak daily produc- 
tion of 6265 bbl in October 1950 has 
gradually declined to 6092 in Febru- 
ary 1951; a rapid rise in production 
is expected during the first half of 
1951 however, when the ring of highly 
productive exploitation wells around 
gas-caps of the deep zones are com- 
pleted so that gas injection may begin 
as soon as possible. With proper em- 
phasis on the pursuit of exploration 
on sound scientific principles, and the 
conduct of exploitation following rec- 
ognized petroleum engineering prac- 
tice, the future of the domestic pro- 
ducing industry in competition with 
imported crude can be assured. 

A considerable increase in produc- 
tion of natural gasoline, amounting 
to more than double that in 1950, can 
be expected when the new gasoline 
plant at Yabase field is in full opera- 
tion. Natural gas production in the 
methane gas fields has been close to 
saturation point for local markets for 
the past few years, and increases will 
be dependent on greater utilization 
and the finding of new markets. Al- 
though piping of the gas to other con- 
suming areas has long been proposed 
by some companies without any ac- 
tion being taken, such plans may be 
achieved during 1951 if the necessary 
capital for the relatively large initial 
outlay for such expansion is available. 

The revised Petroleum Resources 
Development Law probably will be 
presented to the Diet early in 1951. 
Among the principal provisions pro- 
posed are: The establishment of a 
formula for recovering the full 
amount of financial aid given for ex- 
ploration, from production resulting 
from successful projects; the intro- 
duction of conservation measures 
based on those operating in the United 
States; the encouragement of the ap- 
plication of secondary recovery 
through provision of reimbursable fi- 
nancial aid, and the appointment of 
the Petroleum Resources Development 
Promotion Council to advise the Min- 
ister of International Trade and In- 
dustry concerning administration of 
the law. eek 


A-61 





COMPRESSOR 
CYLINDER EFFICIENC 


transmission pipelines and other low ratio services. 


And it’s natural that this major development originates witl 


specialist in the heavy duty compressor field. For Clark, in 


lished on a number of the nation’s pipelines — Tennessee Gas Tr 
sion Corp. and Michigan Wisconsin Pipe Line Co., among them | 
basis of Clark’s claims for peak efficiency. And many additional unjf 


on order are further evidence of rapid acceptance. 


NEW LITERATURE: Write for bulletin containing design 


data, and see your nearest Clark representative for full details. 


va amen au , eas8he 


— = 
ie 


Clark air cooled cylinders installed 


on a Clark 2000 bhp HLA com- 
pressor operated by a large natural 


gas transmission pipeline company. 


To obtain more information on products advertised see page E-45 THE PETROLEUM ENGINEER, June, 1951 





PEAK EFFICIENCY 


Unusually lew valve velocities — Handles maxi- 
mum amount of gas with minimum power. 

Negligible pressure drop — large, smooth gas pas- 
sages. 

Non-restrictive connections — large suction and 
discharge nozzles. 

Single or double deck valves, as required for opti- 
mum valve performance. 

Equal volumetrie efficieney via head and crank end 
clearance pockets. 

Built-in Clearance — permits operation over a wide 
range of conditions, 


CLARK BROS. CO., INC. One of the Dresser Industries OLEAN, N. Y. 
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PETROLEUM |PROFILE 


President 

Cosden Petroleum 
Company 

and 

Western Petroleum 
Refiners- 
Association 


T were are any finite number of good, 
effective, permissible, and laudable 
ways for a man to reach the top. May- 
be the number is even infinite; we do 
not know the answer to that. But we 
do know that most men who have 
climbed to positions of power, respon- 
sibility, and too-much work have 
done so each by a different route, all 
to the same point of vantage. 

Way back in 1907, in that Temple, 
Oklahoma, locality in the state that 
was fourth in these United States in 
bringing in petroleum to upset the 
equanimity of the bucolic, Mid-Vic- 
torian way of this country, the land 
of Indians, of Federal agents, and of 
riverstream quicksand, there arrived 
a scion of the Tollett family, yclept 
Raymond_L. Son of an oil well driller, 
he was transported before he was two 
years old to the Wichita County, 
Texas country. He came to Wichita 
Falls in 1917, year of the start of 
World War I. 

R. L. Tollett graduated from high 
school in Wichita Falls in 1924, and 
surviving the end and aftermath of 
World War I, he went on with team- 
stering, roustabouting, and such work 
in the all-pervading oil fields. (These 
two terms are synonymous with ex- 
tremely hard work in any man’s lan- 
guage.) Meantime through night 
schools, correspondence, and in ool- 
laboration with work carried on from 
day to day the fields of law, eco- 
nomics, and accountancy were studied 
intensively, with the result that, even- 
tually, this man was admitted to the 
Texas as well as the Federal bars and 
became a full-fledged lawyer in his 
own right. Not to be cheated in his 
educational efforts, he completed the 
training for and was accredited a 
CPA (Certified Public Accountant) 
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and later was accredited as a mem- 
ber of the American Institute of Ac- 
countants. Verily, education for serv- 
ice is a matter of service, not semes- 
ters. 

During this time Tollett was by 
turns a Panhandle Refining Company 
secretary, later in the accounting de- 
em of Murchison Oil, and Fain- 

cGaha Oil Companies until 1933. 
Later he joined the FBI, the accolade 
for dependable service. He was a mem- 
ber of the Federal Bureau of Investi- 
gation as special agent and agent in 
charge for four years, until 1937. A 
secretary-and-treasurer of an oil com- 

any has no sinecure, and that was 
the job Tollett accepted with Wrights- 
man Oil, at Fort Worth, in 1937 to 
move up to the same job with Cosden 
Petroleum two years later. 

Helmsman for Cosden was the job 
for which he was evidently slated; ex- 
ecutive vice president was his portion 
in April, 1940, eleven years ago. 
Things moved fast then, and in June 
1940, he was made president and gen- 












eral manager of this fast-moving en- 
terprise, a job that appears, in the 
terms of the old country doctor, “to 
agree with him.” He finds fault with 
the solar system—not enough hours 
per day. As a guerdon of dependabil- 
ity and confidence, he was elected in 
March to be the president of the West- 
ern Petroleum Refiners Association. 
During the years that have intervened, 
he has been officer and director of sev- 
eral organizations, always in positions 
requiring judgment and the ability to 
foresee the direction industry and the 
national government in world activi 
ties is carrying this, the most impor 
tant industry of modern time. Ray 
Tollett lives out at Big Spring, Texas, 
in the geographically great open 
spaces, which is headquarters for his 
company. He has a daughter and two 
young sons to see to it that no grass 
grows on his mental street and to 
carry on the record built and build- 
ing by “the old man” still a very long 
way from warranting the adjective 


“old.” 
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Why Limit Oil Exploration and Development? 


| more crude oil is still being 
found and added to our proved reserve 
each year than we are currently using, the 
total proved reserve is diminishing in terms 
of years’ supply at the present rate, or the 
ratio of U. S. proved reserve to annual 
domestic demand. 


In 1919, for example, the proved reserve 
was about 6,700,000,000 bbl, or 14.7 
times the total demand of 438,434,000 bbl 
during 1919. This ratio diminished to an 
all-time low of about 9.4 times the de- 
mand of 805,062,000 bbl during 1924. It 
increased gradually, reaching a peak of 
about 13.5 times the demand of 938,757,- 
000 bbl during 1932 (after the discovery 
of the East Texas field). This ratio then 
diminished to about 10.4 times the de- 
mand of 1,224,748,000 bbl during 1936. 


A stepped-up exploration program dur- 
ing the next few years resulted in the dis- 
covery of new fields and extensions to old 
fields, which increased the proved reserve 
to about 19,024,515,000 bbl in 1940. The 
ratio then reached about 12.9 times the 
demand of 1,457,086,000 bbl during 1940. 
Since then, the ratio decreased to about 
10.6 times the demand of 1,955,668,000 
bbl in 1945, and it increased to about 11.6 
times the demand of 2,500,000,000 bbl 
in 1950. 


The slight increase in this ratio from 
1945 to 1951 was the result of almost doub- 
ling the number of exploratory wells drilled 
during a period when crude oil prices were 
raised from about $1.21 to $2.61 per bbl 
. . . This slight increase was the result of 
“plowing back” as much as possible dur- 
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ing an inflationary period. Crude oil, like 
other commodities, became more valuable, 
and the producers stepped up their efforts 
to find more of it with the revenue they re- 
ceived from production. 


Now, in the face of the greatest increase 
in the demand for more crude oil and na- 
tural gas liquids, the Federal Government 
has frozen crude oil prices, thus limiting 
the amount of income that producers will 
have available for exploration. It is un- 
likely that oil producers will be able to 
continue the stepped-up search for new 
crude oil reserves at present high costs with- 
out receiving more for their production. 


Unless oil producers receive more reve- 
nue from their production, so that they can 
continue to increase their exploratory and 
development efforts, how can the govern- 
ment expect anything else but a declining 
ratio between proved crude oil reserves and 
production? It now takes more capital than 
ever before to find and develop new crude 
oil reserves, and we need to find and de- 
velop more reserves now than ever before 
to stay up with demand. 


A reduction in imports would confront 
the nation with a serious shortage of oil 
to meet the needs of an increasing peace- 
time demand, and might result in a grave 
crisis in the event of an all-out war. The 
necessity exists now for seeking an increase 
in the price of crude oil. Who dares to 
say that present prices are adequate to 
finance the finding of enough new crude 
oil to supply the increasing demand? Why 
limit oil and gas exploration and develop- 
ment now?—K. M. F. 
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NO OTHER EQUIPMENT—no other method 


of cementing —provides such assurance 


of successful ‘‘first-time’’ cementing as 


the exclusive Baker Principle of ‘‘whirl- 


ing’’ the cement up and around casing 


which is effectively centered in the well .. oa om 
with Baker Model ‘‘G’’ Casing Centralizers. \ BE 
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Not only can you REMOVE BRIDGES _ 
which might stick the casing; not only can - 
you wash the wall of the hole to help RE- a 
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ward, then upward whirling motion of the J al a\i - 
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The downward hydraulicking ac- When washing the formation at The “whirling” motion given to ral 
tion of the circulating fluid through the cementing point to condition the the cement slurry as it is discharged m 
the baffled side down-whirler ports, hole, the “whirling” motion of the from a Baker Wash-Down Whirler | 
and the nozzle-like bottom passage- fluid helps remove mud cake from Shoe causes the cement to encase the are 
way, effectively remove bridges side walls. This downward whirling centered shoe joint with a uniform ; 
and permits safe running of the is far superior to any side jetting body of cement, and reduces to a ba 


casing striig. 


action, and does not cause caving 
or crumbling of soft formations. 


minimum the hazard of channeling. 
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Radioactivity Well Logging Anomalies 


P 420.112. 


Valuable information on phenomena of radioactivity well 
logs reveals how they may be interpreted and put fo use 


JOHN L. P. CAMPBELL* 





Tue dictionary defines an anomaly 
as “a deviation from normal; an ir- 
regularity; abnormal.” Abnormal re- 
sponses, or anomalies, appear from 
time to time on radioactivity well 
logs. A study of logging experience 
and a thorough understanding of the 
physical and chemical reactions that 
influence the logging instruments 
make it possible to interpret correctly 
many of the anomalies and thus make 
them of practical value. 

The information in this article is 
based upon the experience and inter- 
pretation of well logs throughout the 
Gulf Coast and West Texas-New Mex- 
ico areas. The diagrams are a selec- 
tion of logs made into composites to 
better define and clarify points dis- 
cussed in this paper. 


Radioactive Crusts 


The most widely used survey of a 
borehole to date is undoubtedly the 
electrical log, and the operator is ben- 
efited through the experience of using 
not only his own logs, but copies of 
other well logs. As a result the normal 
reaction for a sand on the potential 
or resistivity curve has become some- 
what of a “standard unit” for inter- 
pretation. 

The radioactivity log is similar in 
appearance to the electrical log. This 
is possibly more true of the radioac- 
tivity log than of other borehole sur- 
veys. The gamma ray curve, in gen- 
eral, resembles the potential curve, 
and the neutron curve resembles the 
resistivity curve. This similarity of 
appearance between the electrical and 
tadioactivity logs is of material as- 
sistance in the interpretation of both 
logs. This is common knowledge. It 
is the unusual that will be discussed 
in this paper. 

A particular difference in some 
areas, especially when comparing the 
gamma ray to the potential curve, is 


*Division sales geologist, Lane-Wells Com- 
pany, Houston, Texas. 
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the fact that the gamma ray curve is 
measuring natural radioactivity, and 
due to the contamination, or presence 
of radioactive materials in the forma- 
tion, does not always appear similar 
to the potential curve either in whole 
or in part. 

On a newly-drilled well, a gamma 
ray survey generally will show a sand 
as a low radioactive value and, for 
comparison, may be directly super- 
imposed or correlated with the poten- 
tial curve of an electrical log. 

In many cases, however, after the 
well has produced many years from a 
particular zone, and in time has pro- 
duced tremendous quantities of water, 
necessitating work-over, a gamma ray 
survey will show an extremely high 
radioactive intensity opposite the sand 
of interest, which is caused by a radio- 
active crust in the perforated zone. 


The development of such crusts is 
usually associated with a reduction in 
reservoir pressure and the production 
of water. Formation waters and oil, 
supersaturated with salts of radioac- 
tive materials release the salts, which 
are deposited to form the crusts. 


This radioactive crust may be both 
on the inside and the outside of the 
casing, as well as in the casing per- 
forations. This crust, which is some- 
what amber in color, is extremely 


‘permeable and porous, and is some- 


times of the order of 1/16 to 3/16 
of an inch in thickness. The crust is 
built up as a deposit of radioactive 
minerals as a result of the salt water 
reacting chemically with iron oxides 
of the casing. The deposits reduce the 
size of the perforated hole and ac- 
count, in many cases, for the decrease 
in total barrels of fluid produced. An 
increase in perforation size due to 
cutting action by sand is expected 
where such deposits are not made. 
Many wells, in being worked over, 
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require the pulling of a screen or 
liner. Screens have this radioactive 
crust on the inside and outside of the 
wire wrapping. Liners are pulled to 
the surface in a similar condition. 
This crust is normally more radioac- 
tive than a standard gamma ray sen- 
sitivity test bottle. It is not possible 
to provide a normal survey by scrap- 
ing off the crust on the inside of the 
casing, because of the crust that re- 
mains on the outside. The outside 
crust is continually being increased by 
deposits from the formation. With 
liners or screens, however, this is 
readily corrected by pulling the liner 
or screen and under-reaming or clean- 
ing-out effectively. 


A particular benefit in interpreta- 
tion of these radioactive zones is the 
fact that one may determine the most 
permeable portions of the sand, be- 
cause the higher intensities certainly 
indicate the greatest productivity. The 
natural sand, or lower values within 
the zone, where liquids have not been 
produced, would remain normal when 
compared with the electrical log or 
interpreted at face value. It is quite 
surprising from time to time to no- 
tice that, although a sand may have 
been gun-perforated in a given zone, 
the entire sand has not been drained. 


Changes or differences in measure- 
ments at the time the well was drilled 
and completed through gun-perfora- 
tions, when compared to a work-over 
survey, often show a section of sand 
above the perforated zone with a defi- 
nite shale break before reaching the 
top of the perforations. A squeeze job 
and re-perforating often rejuvenates a 
well that would have been abandoned 
in the same sand. Zone A of Fig. 1 
shows a sand that is radioactive to 
the gamma ray curve but still normal 
on the neutron curve. The top and 
bottom portions of the sand are high- 
ly permeable and have produced liq- 
uids. The center zone is unaltered. 
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has not produced, and in all proba- 
bility, when comparing the two 
curves, is a dense or hard streak sepa- 
rating the two fluid sections in the top 
and bottom. 

A well that has produced on a 
packer, with the packer set above the 
sand of interest, will generally show 
the higher radioactivity value in the 


sand perforated. A well that has pro- — 


duced with open-ended tubing will 
have the disconcerting factor of ra- 
dioactive deposits in the solution in 
the annulus between the tubing and 
casing. It may, therefore, show the de- 
posits along the casing to the surface. 
The radioactive salts collect in spots, 
and casing collars, to a relatively great 
thickness, thus making it practically 
impossible to render an interpretation 
at face value without the assistance of 
additional records. These highly ra- 
dioactive zones are not necessarily op- 
posite sands or shales, but are the 
results of solution deposits on the pit- 
ted or weaker sections of the pipe. 
This same anomaly is generally 
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found in limestone areas where wells 
have produced through a slotted or 
perforated liner or screen. It is found 
that the effects of radioactive crusts 
are a reaction of the saline water fol- 
lowing the production of oil, and are 
directly associated with the casing pro- 
gram. This, of course, is not true on 
wells that are completed in open hole. 

In Lower Frio producing wells 
where a combination radioactivity 
survey may have been run, it is a 
matter of experience and practice to 
say that Lower Frio sands are quite 
highly radioactive due to bentonitic 
or glauconitic material, and marine 
shaly material. Potassium deposits 
within these sands create extremely 
high intensity values on the gamma 
ray curve. Normally, bentonite is not 
radioactive, but the association of 
potassium by chemical analysis to 
these sands justifies the use of the 
word rather freely, because of the sil- 
tiness or colloidal particle material as 
interstitial bonding of the sand grains. 

Normally described as “fine- 


grained sand” in a geologist’s report, 
these sands caused problems in the 
initial completion of the well. This 
colloidal material may have been 
found in excellent cores, but not in 
drill cuttings. It is generally agreed, 
however, that the drilling muc fre. 
quently decreases the potential test of 
the sands, due to the swelling action 
of the bentonitic material. 

In many cases, operators will spot 
oil opposite radioactive sands prior to 
gun perforating to eliminate the water 
against the formation and.to bring in 
the wells with less trouble than those 
gun-perforated with mud in the hole 


opposite the sand of interest. Frio - 


well logs do not exhibit a normal ap- 
pearing gamma ray curve, due to the 
extremely small difference in radio- 
active values. For example, a Miocene 
log would have a scale comparison 
of 1 to 10 radioactive units, thus pro- 
viding clear definitions between sands 
and shales. The Frio sands, being very 
silty and radioactive throughout the 
section, have a comparison between 
9 and 10. 

This extremely small comparison 
does not define sand and shale clearly, 
and the use of the neutron survey is 
desirable to segregate or delineate 
them. It is possible, however, to ren- 
der an interpretation for total thick- 
ness and net thickness with producible 
fluid sections within the sand by sub- 
tracting the shales in sands of interest. 

Fig. 1 exhibits two Frio sands, 
namely Zone B and Zone C. Zone B 
may be interpreted as a glauconitic 
sand that is radioactive from top to 
bottom, for the larger grained mate- 
rial of the glauconite in the sand does 
not decrease porosity and permeabil- 
ity. It is believed that glauconite sands, 
though extremely high values on the 
gamma ray curve, will have a thick- 
ness equal to comparable points of 
the neutron curve. Zone C, however. 
is a bentonitic or marine material 
sand that, through deposit and oscilla- 
tion of water, has affected a portion 
of the shale below and above the sand 
of interest and is generally thicker on 
the gamma ray than comparable 
points of the neutron curve. It is this 
sand that has been decreased in per- 
meability and porosity by the inter- 
stitial matter, and should be tested 
with oil opposite the perforations. 
This thought is submitted by the 
writer as a current conception. Co- 
operation between various producers 
and the service company is providing 
a greater wealth of knowledge that 
may affect this concept. 


Lignite 
Lignite is defined as a’ brownish- 
black coal in which the alteration of 
vegetal material has proceeded fur- 


THE PETROLEUM ENGINEER, June, 195! 





ther 
bitu 
cher 
plus 


rect 
hibi 
ues 

shal 
repe 
pret 
nite 
lign 
with 
peri 
duci 
cox 

Lou 
Texi 
high 
no | 
nite 
cury 
to t 
vari 
the « 
thic’ 
thar 
of li 
arat 
true 
true 
port 
ter « 
exis 
low 

lowe 
On | 
lign 
fron 
gene 
corr 
casi 
vey 

cury 
belo 


free 


T 
natv 
inte 
The 
the 
the 
high 
ite, 
soci 
hig 
extr 
Ma 
neu 
shal 
hyd 

T 
shor 
val 
curt 
van 


THE 





lc 


i 


wae Se 


dle 
his 
er- 
er- 
ed 
ns. 
the 
30° 
ers 
ing 


hat 


ish- 
of 
‘ur- 


51 


ther than in peat but not so far as sub- 
bituminous coal. The high content of 
chemically combined water in lignite. 
plus this vegetal material, which is 
an over-abundance of hydrogen di- 
rectly affecting the neutron curve, ex- 
hibits the only known radioactive val- 
ues interpretable below the average 
shale line. As this is natural and is 
repeatable on any survey, an inter- 
pretation is rendered directly on lig- 
nite and defined as such, although the 
lignite streaks may appear on top, 
within, or at the bottom of sands. Ex- 
perience is generally in Wilcox pro- 
ducing areas, and is true in the Wil- 
cox producing wells of Mississippi, 
Louisiana, and East and Southwest 
Texas. Lignite beds have extremely 
high resistivity values and practically 
no potential on an electric log. Lig- 
nite appears as sand on a gamma ray 
curve, and a value lower than shale 
to the neutron. Fig. 2 illustrates the 
various effects of lignite. At the top of 
the diagram, for example, a total sand 
thickness would be indicated other 
than described because of the reaction 
of lignite to sand. The neutron, in sep- 
arating lignite from sand, shows the 
true thickness of the lignite and the 
true thickness of the sand. The lignitic 
portion is defined as “L.” In the cen- 
ter of the diagram, a streak of lignite 
exists without sand, and shows as a 
low value to the gamma ray and a 
lower than shale value on the neutron. 
On the bottom portion of the diagram, 
lignite above the sand is separated 
from the sand by a thin shale, The 
general practice of producers is to 
correlate the simultaneously - located 
casing collars of the gamma ray sur- 
vey to the lignite beds on the neutron 
curve and gun perforate a few feet 
below these streaks to obtain a water- 
free test. 


Bentonite, Glauconite, Organic 
Marine Shales 


The radioactivity survey measures 
natural radioactivity and will vary in 
intensity values throughout shales. 
The darker the material, in general, 
the higher the gamma ray values, and 
the higher the potassium content, the 
higher the gamma ray values. Benton- 
ite, though not radioactive itself, is as- 
sociated with fine silts that do contain 
high potassium content, resulting in 
extremely high gamma ray values. 
Marme shales respond similarly. The 
neutron, however, records a normal 
shale line because it is interpreted in 
hydrogen content. 

he marine shale portion of Fig. 3 
“hows the natural shale as the average 
Value vertically on the gamma ray 
“urve, whereas the bentonitic or or- 
eanic material is shown by the higher 


intensity values. The neutron on the 
right side responded normally regard- 
iess of the radioactive material. 
Geologically, however, the shale 
lines may be used and the portion of 
an East Texas group of surveys is 
compared in the lower diagram of Fig. 
3. Depending upon the calcareous 
material and the hydrogen density 
of the shales, the neutron curve re- 
sponds to clear-cut breaks between 
the continuous series of Midway to 


Navarro to Upper Taylor. Logs that 


‘are interpreted are done so with this 


neutron reaction in mind. The writer 
does not pretend to define the charac- 
ter of the Midway, Navarro, or Upper 
Taylor, other than to state that the 
Midway is generally a light-colored, 
ferrous oxide material; whereas the 
Navarro is a glauconitic greenish silty 
material; and the Upper Taylor is a 
dark calcareous, dense series of marks 
and clays. It is the use of the neutron 
curve and proper interpretation that 
justifies exploration mapping on fa- 
cies changes or depositional features 
that assist the operator in determin- 
ing locations of stratigraphic traps. 


Casing 
When a radioactivity survey is run 
in a single full string of pipe, the over- 
all picture will exhibit a straight base 
or shale line from top to bottom. If, 
however, the casing has parted or 
there is an over-lap between a liner 


and the long string, or if the casing 
is set in open hole, the neutron and 
the gamma ray will frequently shift. 
A full gage hole and a long string of 
casing do not justify other than 
standard interpretation. When the cas- 
ing is parted, and has dropped, how- 
ever, as sometimes happens, anoma- 
lies appear on the radioactivity sur- 
vey. It is not always true that the 
gamma ray curve will shift, but the 
neutron. will have a change of ap- 
proximately 30 per cent in intensity 
value, such that the parted section of 
casing will cause the curve to shift 
radically to the right in almost a 
flat line at the top of the lower section, 
and shift back sharply to normal at 
the base of the upper section. While 
this does not alter the normal log- 
ging or interpretation of the curve, 
the information is extremely impor- 
tant in well cementing or completion 
practices. It is not infrequent to have 
a survey where this problem exists. 
It is not infrequent, either, to have a 
survey on a well where this condition 
exists with a packer liner hanger run 
within the casing which, of course, 
changes the character of the curve 
materially. All of this information is 
properly noted on the survey. 

When casing is run to a given depth 
and cemented, and a rat hole, or re- 
duced hole, drilled below the casing 
seat, it is the general practice to run 
a screen or liner. The borehole effect 
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plus the casing program, will show on 
the neutron curve. The greater the 
distance of the formation to the neu- 
tron instrument, the greater the shift 
of the curve to the right. Conse- 
quently, it is frequently possible to 
determine, through a neutron survey, 
whether the well was drilled with a 
full gage bit or whether two bit sizes 
were used. 

Fig. 4 shows three wells in the top 
diagram. The center shows a full gage 
bit size with parted casing, and the 
neutron average shale line is vertical. 
The right hand diagram shows a liner 
inside casing where the top of the 
liner shift is greater than the base of 
the casing shift. This is entirely due 
to the distance of the instrument to 
formation. The casing program again 
does not alter normal logging and in- 
terpretation to distinguish sands or 
shales behind the liner and casing as 
well as opposite just the liner or the 
casing. 

In open hole to casing the gamma 
ray does not generally respond to the 
casing seat, but the neutron curve 
shifts to the left due to the shielding 
effect. Casing seats can usually be 
situated within 6 in. The amount of 
shift is entirely due to the size of the 
open borehole relative to the bore- 
hole and casing. It is through this cas- 
ing seat and liner problem that, with 
proper interpretation of radioactivity 
well logs, sands have been completed 
or recompleted. The sand may be 
wholly, or in part, behind one or two 
strings of pipe. 

The neutron curve shifts sharply to 
the right at a well fluid level similar 
to the reaction to a change in bore- 
hole diameter. Fig. 4 shows this reac- 
tion. The neutron curve shifts because 
some of the neutrons are absorbed by 
the fluid column. Such shifts do not 
affect the normal indications of for- 
mations, etc. It is this shifting that 
gave rise to the fact that neutron sur- 
veys could be used to locate gas/fluid 
levels. 

Although parted pipe may be de- 
termined by the use of a neutron sur- 
vey, it is not possible to locate a hole 





in the pipe, or a series of holes, such 
as perforations, because of the exist- 
ing metal surrounding the instrument. 
In other words, the slight lack of 
metal caused by the hole does not 
have a significant effect upon the neu- 
tron values. In contrast, parted pipe 
leaves no metal, and the neutron curve 
shifts sharply. Cases are on record 
where the weight of the pipe is 
changed in a long string from light 
at the surface to heavy at depth, and 
this additional weight of pounds per 
foot changes the sensitivity and shift 
of the curves. The less the weight, the 
higher the values on the neutron, and 
the average shale line shifts slightly 


. to the right. 


The radioactivity instruments have 
magnetic casing collar locators, which 
simultaneously electrically locate cas- 
ing collars while logging the forma- 
tions, and provide down - the - hole 
bench marks as necessary markers for 
gun perforating and testing. The en- 
tire thought is, of course, to eliminate 
question of measurements, and has, 
to date, completely satisfied this pur- 
pose. Under severe well conditions it 
is not always possible to locate all of 
the casing collars. Often when the ce- 
ment is drilled prior to testing, a full 
gage bit is not used, and the cement 
sheath in the casing holds the collar 
locator away from the pipe making 
collar location difficult. When the well 
is cleaned and reamed, casing collars 
usually can be located with 100 per 
cent efficiency. The fact that cement 
exists in each collar does not prevent 
the location of the collar. The opera- 
tor can check his pipe tally accurately 
against these casing collars. Where a 
tally is not available, the operator can 
determine the length of each joint 
from total depth to surface. 


Gas Sands 


In a paper previously published, 
the neutron curve was exploited as a 
tool to locate gas and gas/fluid con- 
tacts. Since then, however, many more 
surveys have been run and the results 
tend to alter this conception. Gas 
sands are hydrogen-bearing sands, al- 








though the hydrogen density may be 
less in cubic measurement than the 
hydrogen density in liquids. Shallow 
gas sands of low pressure show ex. 
tremely high neutron values, whereas 
high pressure sands show normal or 
fairly low neutron values; therefore, 
it is not always possible to interpret 
a neutron survey in gas or liquid un. 
less the immediate area is known. It 
is now accepted that the lower the 
pressure, or the lesser the depth, the 
lesser the hydrogen density, and the 
greater the neutron intensity values, 
The greater the pressure, or the 
greater the depth, the greater the den. 
sity, and the lower the neutron read. 
ing. This is particularly interesting 
because water not being compressi- 
ble, and gas or distillate being com. 
pressible through pressure and depth, 
may respond as liquid saturation. It 
has been noted on many occasions 
that high pressure, high gravity dis. 
tillates or gases have a lower neutron 
value than known water sands, and 
that low pressure, low gravity oils or 
distillates have values higher than an 
average water sand. It is not at all im- 
possible to believe that soon diagram- 
matic charts will be available to de- 
termine the difference between gases, 
distillates, oils, or their mixtures. 

Fig. 5 has three sands for discus- 
sion. The top sand is a broken series 
of sands and thin shales as shown on 
the gamma ray curve and a neutron 
reaction of twice the magnitude. Gas 
exists in the upper three-quarter por- 
tion of the sand, separated by shales, 
with a liquid contact as noted. This 
can be interpreted as a shallow, low 
pressure, low gravity gas with a fluid 
contact of oil or water. However, at 
great depths and pressure, this also 
would be a dry gas with a distillate 
contact. In this case, the gravity would 
be extremely high. The intermediate 
sand on the diagram is a high pres- 
sure, high gravity gas compressed to 
a liquid, and is comparable to any 
fluid sand on the log. The lower sand 
is a clean sand from top to bottom, 
and contains a low pressure gas 
throughout. 











LONG STRING PARTED 


3 











OVERLAP 


FIG. 4. CASING. 











OPEN HOLE 


= 








NN SS SSS SAAS 


FLUID LEVEL 


) 


as 





THE PETROLEUM ENGINEER, June, 195! 








QQ. me 


— — See OE ee St OUNCES’ 


—_e 


r PD = Dm *® 4 &, ™ OF} ws DD tO S| SOD Oe. 


— iD 


tng a | 


= © D6 §—— of es? 








The writer is of the opinion that 
the surveying time versus drill-out 
time for initial completion, or the sur- 
veying time to squeeze time, has no 
bearing upon the neutron reaction in 
a high or low pressure gas sand. This 
opinion is based entirely upon con- 
sideration of depth, pressure, gravity, 
etc. Borehole fluid invasion, or water 
Joss, therefore, is no longer consid- 
ered a major factor in the proper 
evaluation of neutron intensity. 


Instrument Description 


Both the gamma ray and neutron 
instruments have the same physical 
dimensions—being 10 ft long, 35% in. 
in diameter, withstanding approxi- 
mately 350 deg temperature, and 
12,500 lb bottom hole pressure. The 
gamma ray instrument has a 3 ft ioni- 
zation chamber, and at a normal speed 
of logging between 30 and 40 ft a 
minute in the Gulf Coast area and 75 
ft a minute in West Texas-New Mex- 
ico areas should have an interface 
depth response slightly longer than 
the ionization chamber, at a clean 
sand/shale contact. This is shown at 
the top of Fig. 6. The mid-point would, 
therefore, be 1144 ft. Thin shales or 
thin sands having a thickness equal to, 
or less than, the length of the ioniza- 
tion chamber cannot exhibit full 
travel of the pen, and must be justi- 
fied through interpretation or com- 
parison with the comparable neutron 
curve. This thinness versus length of 
chamber is shown in the shale section 
in the top sand. 

The neutron instrument has a 10 in. 
ionization chamber, and the pen travel 
is much flatter, or sharper, than the 
gamma ray curve between low and 
high intensity values at a shale/sand 
contact. Its mid-point is in the order 
of 1% ft. Because of this shorter 
length, the neutron will have a lower 
value toward the shale line in thin 
shales, and higher in thin sands, to 
justify interpretation with the use of 
the gamma ray curve. Because the 
neutron curve measures hydrogen 
density, thin dense zones are shown 
as higher values to the right of the 
curve trend as marked in this top 
sand. It further separates or evaluates 
net sand thickness to hard streaks, or 
shale. The intermediate thin sand in 
the center of the top diagram shows a 
sand of lesser thickness than the 
length of the gamma ray ionization 
chamber, but which appears natural 
to the neutron as a responding com- 
plementary curve. The lower sand of 
the top figure is a clean sand with 
fluid and dense streaks only. There 
are no shales. The fluctuation through- 
out the length of the sand is nothing 
more than statistical error found on 
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any radioactivity survey, and which 
should be, in proper logging, an ab- 
solute minimum in the order of 3/16 
to 14 in. amplitude. 

Radioactivity surveys in the Gulf 
Coast sand areas are interpreted 
qualitatively, and absolute measure- 
ments or interpretations are not 
rendered at this time because of for- 
mation factors that are as yet uncali- 
brated and which therefore do not 
permit porosity evaluation. It is 
hoped that these will be eliminated 
shortly, and, if so, certainly will jus- 
tify a sequel to this paper. 

In the limestone, or cemented sand- 
stone areas of Kansas, Oklahoma, 
West Texas, et cetera, quantitative in- 
terpretations are readily rendered. 
These quantitative interpretations are 
made in wells following diamond cor- 
ing, or in which pipe has been ce- 
mented in a diamond cored hole. 
Porosities within, and less than, one 
per cent accuracy to a core analysis 
are determined through a quantitative 
calibration of a radioactivity survey. 
This subject has been widely exploited 
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and is now a standard practice. It is 
mentioned in this paper to account 
for the reaction of liquid filled poros- 
ity to sand or lime. As shown in Fig. 
7, the gamma ray curve and the neu- 
tron curve response is plotted as lineal 
measurement of pen travel. The neu- 
tron curve responds exponentially to 
the liquid-filled pore space. The lineal 
neutron curve deflection measure- 
ments are plotted versus porosity on 
semi-log graph paper for a given bore 
hole size. Any other log of a well 
drilled in the field can be calibrated 
in terms of porosity within the lim- 
itations of bore size and casing pro- 
grams. 


Correlation 

From the previously mentioned cal- 
ibration, it is entirely possible that 
geologic mapping will undergo 
changes. Where electrical logs or core 
analyses are not available, the radio- 
activity survey is the only means of 
obtaining a stratigraphic picture for 
mapping, and due to the zeroing 
equipment of radioactivity surveys, 
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facies change, faulting, lensing, and 
pinch-outs, will, of course, alter the 
preconceived sub-surface viewpoints. 


Exploitation 


Too often radioactivity surveys are 
not of sufficient length to give maxi- 
mum values. The operator, primarily 
interested in a sand or sands, is not 
willing to fortify himself with a sufh- 
cient length of survey for exploration 
study. Anomalies, as mentioned in 
this paper, are now becoming mapped 
features, and in some fields the entire 
mapping is done on marine beds or 
bentonitic beds that exist throughout 
the field. From these maps, drilling or 
work-overs are accomplished, result- 
ing in new production of oil or gas. 
Radioactivity surveys provide a geo- 
logic, engineering, or production eval- 
uation of sands and limes for short 
range or long range correlation. Due 
to the precise characteristics of some 
formations in recording, only one log 
need be interpreted in relation to 
faulting. This is particularly true in 
the Balcones fault area where the 
faulting exists in the Austin chalk. 
The Austin chalk, usually of great 
thickness, is divided into unit compo- 
nents of chalk and shale. These com- 
ponents are characters that may be 
depended upon for subsequent pro- 
duction. The fluid zones in the chalk, 
separated by dense streaks or shales, 
can be selectively gun perforated for 
vil production. Of course, structural 
position must be favorable. The 
thought is advanced because wells, 
heretofore, have been abandoned in 
the Edwards lime without testing any 
upper formation. 


Radioactive Cement 
When a well is drilled, a caliper 
survey is run to determine the hole 
sizes in relation to the amount of ce- 
ment necessary to have a height above 





The Oil Industry Can Supply Oil Demand, Says Morgan 


Responsibility of the oil industry is 
increasing, “whether for peace or for 
war,” and it is the job of geologists 
to “back up the industry by finding 
its raw products as fast as required.” 

This was the word given more than 
2000 conferees at the annual Amer- 
ican Association of Petroleum Geol- 
ogists convention in St. Louis by 
Frank A. Morgan, newly installed 
president. Morgan is vice president 
of Richfield Oil Corporation in charge 
of exploration. 

“TI believe the sensible course will 
be to continue to find and produce 


oil,” Morgan said, “regardles. of 
higher costs.” 

“With a healthy oil industry there 
can be no doubt that the technolog. 
ical know-how will be developed to 
handle oil shale or the synthesis of 
coal whenever the necessity arises, 
That’s just natural evolution in our 
competitive system,” he added. 

“It will be a long time before the 
need or the economics will justify the 
abandonment of our present system 
in favor of a government operation 
seeking oil products in quantity from 
shale or coal,” Morgan declared. 





any zone for testing. After the casing 
has been run and cemented and a pro- 
duction test is made on any sand, it is 
difficult to determine the travel of the 
cement of a squeeze job without the 
use of a tracer. A means of tracing 
these subsequent squeeze cementing 
jobs is by the use of radioactive cas- 
ing compound No. 2, which is avail- 
able at the present cost of 76 cents 
per pound. Normally, 1/3 lb of com- 
pound per sack of cement is used, 
which provides a suitable anomaly of 
a subsequent gamma ray survey to 
an original log to determine the verti- 
cal and mass travel of this ad-mix- 
ture. It is the normal practice, how- 
ever, of the producer to drill the plug 
with a bit smaller than ID gage, which 
leaves a sheath on the inside of the 
pipe. This sheath on the inside plus 
the travel of cement outside the pipe, 
causes the entire section of the ce- 
mented zone to be to the right of an 
average vertical shale line on the log. 
The top of the cement is determined 
by superimposing the subsequent run 
on the original and noticing the point 
at which they superimpose. Large 
anomalies to the right in the section 
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FIG. 7. QUANTITATIVE DETERMINATION. 
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cemented indicate bulk travel or lat- 
eral displacement. The largest anoma- 
lies are, of course, opposite shales 
that have washed out or, by means of 
fracturing bedding planes, have thin 
layers of cement. This cement bond 
from fractured shales has been cored 
in side-tracked holes. One school of 
thought is that cement does not set 
up opposite oil sands; yet, in prac- 
tically every case where radioactive 
cement has been squeezed in the hole, 
a large anomaly appears opposite the 
sands as well as the shales on a post 
survey. Where more than one squeeze 
job has been performed on a given 
zone, each of which has radioactive 
material added following dry drill- 
stem testing a displacement vertically 
and laterally of the cement still shows. 

Considering a large group of sur- 
veys for this particular application, a 
few averaging statements may be 
made. It his frequently been found in 
this region that 2/3 of the cement 
travels up the hole and 1/3 down the 
hole from the zone of perforation. 
This, of course, considers the fact that 
the well is not squeezed on bottom. 
It is not infrequent that most of the 
cement travels entirely up the hole 
and, in a few cases, all of the ad-mix- 
ture traveled down the hole. 

The use of radioactive cement does 
not answer a question of channeling. 
The thin travels of fluid without ce- 
ment bond can not be determined by 
this type of survey because of the 
sphere of influence of the gamma ray 
chamber. The only determination 1s 
that additional displacement of ce- 
ment has been made in a non-cali- 
brated vertical and lateral movement. 

The increased speed of logging. the 
development physically and electri- 
cally, and the experience and knowl- 
edge on the part of the service com- 
pany directly associated with the pro- 
ducer, makes it possible for the writer 
to present this material and make it 
available to all interested readers. 

aa 


Salt? Anhydrite? 


Stabilize your - | she 
drilling mud with | RISCOSE 


VERSATILE! You can use Driscose to cut down water 
loss and speed up drilling operations in practically 
any drilling area. Driscose can save you money, time 
and trouble when drilling in fresh water areas, cr in 
areas contaminated with salt or anhydrite. Ask for 
more detailed information. 


FOR EMULSION MUDS, TOO! Where low fluid loss 
emulsion muds are preferred, you can use a Driscose 
base emulsion mud right from the start. Or you can 
convert a Driscose base aqueous mud to an emulsion 
by adding oil at any time during drilling operations. 
No foaming. No loss of oil in filtrate. 


SAVES TROUBLE! Driscose forms a thin, strong 
sheath for the drill. Helps prevent stuck drillb and 
twistoffs. Driscose is easily soluble in hot or cold 
water. No fermentation, chemical or bacterial prob- 
lems. Withstands high temperatures. Add it through 
regular hopper . . . no special handling required. 
Driscose is packaged in 50-pound, 6-ply, water- 
resistant bags. Your regular drilling mud dealer can 
supply Driscose. 


*DRISCOSE is a trademark for Sodium Carboxymethylcellulose 


DRILLING SPECIALTIES COMPANY 


BARTLESVILLE, OKLAHOMA 
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The 11-ft deep hull of Kerr-McGee’s new 45 by 211-ft drilling barge 
with its 136-ft derrick rests on the bottom of the open waters of 
Corpus Christi Bay off Mustang Island, where it is engaged in 
drilling 8000-ft wells for Sunray Oil Company. 


Drilling mud circulation is provided by the two slush pumps in the pump 
room on the main deck of the barge. The 7 4% by 18-in., 450-hp pump is in 
the foreground, and the 8 by 20-in., 600-hp pump is shown at the upper left. 




























A new 15,000-ft drilling rig, mount- 
ed on an 11 by 45 by 211-ft submer- 
sible type hull is now operating for 
the Sunray Oil Corporation in the 
open waters of Corpus Christi Bay, 
off Mustang Island, Texas. Kerr-Mc- 
Gee Oil Industries, Inc., of Oklahoma 
City is the owner of the new drilling 
barge, and is the drilling contractor 
on the 8000-ft wells that are being 
completed for Sunray in this area. 

This rig, which is powered with 
three 600-hp diesel engines,” is drill- 
ing these wells with 5-in. drill pipe 
and jet rock bits in about 20 days 
from “spud” to “set casing.” This 
includes wireline coring of about 
1000 ft of section, which takes about 
10 days. The first well drilled by the 
barge was a 9000-ft well near Ana- 
huac, Texas, for The Texas Company. 
That well was completed in about 18 
drilling days. 

The big 11-ft hull of this drilling 
barge can be submerged to a depth 


*Chief drilling engineer, Kerr-McGee Oi! In- 
dustries, Inc. 6 

“GMC Quads” manufactured by General 
Motors Corporation. 


EXCLUSIVE 








READY 
WILLING 
AND ABLE 


to unload your well in the 


QUICKEST TIME 


THE GUIBERSON “J” TUBING SWAB CUP 


Any load you can safely handle will come 
up with the “J”—the tough, heavy-duty 
cup that’s designed to bring out everything 
but the tubing! Extremely durable, fast 
falling. No down-swabbing, no 

hanging on collars. Long, strong flexible 

lip for perfect up-stroke seal. 








“L” Cup for medium and light loads. 


“K” Cup for light loads in medium 
and shallow wells. 


“GW” Cup for last-cupful unloading of 

shallow wells. 
The Guiberson “J” Cup 
will bring up anything 
you want to lift! Look 
for it in the Yellow Box! 
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of about 11 ft, however, it can be 
“light-loaded” to move all of its 1400 
tons through only 4414 ft of water. All 
the drilling equipment is mounted 
permanently on the barge, which is 
imply floated over the well site and 
submerged to the bottom of the bay. 
lo move the rig, the hull is pumped 
vut, and the barge is floated off the 
wellhead. Ample wellhead clearance 
is provided by the “slot” (see Fig. 1), 
which is 10 ft wide and 90 ft long. 

The main deck carries four tanks 
ind two tool houses on the slot end 
of the barge. Two of the tanks have a 
capacity of 500 bbl. One of these is 
used for fresh water, and the other 
is used for diesel fuel oil storage. The 
other two tanks have a capacity of 570 
bbl and are used for reserve mud 
storage. 

The shale shaker, washdown pumps, 
nud mixing pump, slush pumps, mud 
pits, sand traps, and quarters for su- 
pervisory and service personnel are 
ilso on the main deck. The shale shak- 
er is V-belt driven from a 3-hp a-c 
electric motor. A centrifugal high- 
volume pump is used to supply rig 
water and is operated by a 15-hp elec- 
tric motor. A 2% by 2%%-in., high- 
pressure, turbine-type washdown 
pump is operated by a 10-hp motor. 

The 6 by 12-in. mud mixing pump? 
is powered by a separate 150-hp diesel 
engine. The slush pumps are operated 
by V-belt drives from the main com- 
pounding transmission on the super- 
structure deck. One of the slush pumps 
is a 600-hp, 8 by 20-in. pump?, and 
the other is a 450-hp, 7144 by 18-in. 
pump?. The two sand traps have a 


Manufactured by Oilwell Supply Company, 
illas, Texas. 


B-16 


MAIN DECK 
capacity of about 70 bbl each; and 
the mud pits have a total capacity of 
about 630 bbl. 

The slush pump manifold and the 
mud discharge system are made of 4- 
in., 6000-psi test pipe and fittings. 
This rig has two complete mud dis- 
charge systems from slush pumps to 
swivel. In event of leakage or failure 
in piping system, a second or standby 
rotary hose, which is connected to the 
second system, may be attached to the 


swivel and circulation can be resumed 
without shutdown for repairs. The dis- 
charge piping has 4-in. lines to all mud 
guns, agitators, and mixers, which re- 
duces abrasion and maintenance to a 
minimum. The mud circulation sys- 
tem is designed around operating 
practices used in conjunction with 
high-volume, high-pressure jet bit 
drilling. 

Pipe racks have been constructed 
on top of the four tanks on the slot 


The drilling mud from the well flows through the trough (at left) after passing 
through the shale shaker (not shown). Each of the two sand traps (center) is 








equipped with a high pressure mixing gun for stirring and agitating the mud. 
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A VARIETY OF 
PITMAN, CRANK 
AND SUB-BASE 
ASSEMBit 









aa STANDARDIZATION of basic assemblies plus 
increased interchangeability of beams, frames 

and gear boxes, enables “Oilwell” to give you tailored- 
for-the-job pumping units that will meet 44 different 
pumping requirements — ranging from 3 to 46 input 
orsepower. 









Naturally, your first saving comes from getting a unit that 
will do your pumping job safely, dependably, efficiently— 
without investing in unnecessary capacity. Additional savings 
accrue because of the extent to which sub-assemblies can be 
interchanged in the field on units to secure varying capacities 
-thereby reducing maintenance requirements to a minimum. 


The chart, at right, tells the story of how combinations of 
10 gear-case sizes and 9 frame-and-beam sizes plus a variety 
of pitman, crank and sub-base assemblies, result in a total of 
#4 individual units. By means of bolt-on base extensions to 
the larger sizes, for electric motors, multi-cylinder and single- 
cylinder engines, a total of 108 possible arrangements is avail- 
able to meet varying power applications without costly field 
modifications. 4 
Get the facts... from our friendly ‘Oilwell’ Rep- 
resentative ...or write for Booklet No. 14-51. 































the NEW line of 
“OILWELL’’ PUMPING UNITS 


Re-engineered to give you 


LOWER LIFTING COSTS 


9 FRAME, BASE 
EAM. SIZES 


-S.\eme + 





“OILWELL” PUMPING UNITS—BEAM CAPACITY VS NOMINAL HORSEPOWER 
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NOMINAL HORSEPOWER AT 20 SPM 


SUPPLY COMPANY 
Branches Serving All Oil Fields 
Executive Office—DALLAS, TEXAS Division Offices—CASPER, WYOMING 
Export Division Office — COLUMBUS, OHIO... DALLAS, TEXAS 
30 ROCKEFELLER PLAZA HOUSTON, TEXAS...TULSA, OKLAHOMA 
NEW YORK 20, N.Y. LOS ANGELES, CALIFORNIA 


Otl WELL 


$- 


end of the barge, and two electric can 
go cranes have been installed tc load 
and unload pipe and other equipment 
from the barge. The other end of the 
superstructure deck of the barge is 
covered completely by a galvanized 
sheet metal building, which provides 
shelter for the three main engines, 
the main compounding transmission, 
two electric generators, the tool push- 
ers’ quarters, the crew change room, 
and the dry mud storage room, which 
holds about two carloads of mud. 

The main engines may be started 
by a 12-v electric starter or by rotary 
air-starting motors. Two air compres- 
sors are operated by V-belts from the 
compounding transmission. A third. 
air compressor for supplying air to 
initially start the main engines is op- 
perated by a 5-hp single-cylinder en- 
gine. The main 60-kw electric genera- 
tor and the 50-kw standby generator 
are operated by separate, individual 
engines equipped with air starters. 

An 800,000-Ib, 136-ft by 30-ft gal- 
vanized steel derrick* caps the derrick 
floor. The derrick substructure* has a 
nominal height of 14 ft 4 in., and is a 
truss-type, 4-post, 6-truss, galvanized 
steel structure. It has 42-ft galvanized 
floor beams to provide extra derrick 
floor space. A galvanized iron shed 
provides shelter for the blowout pre- 
venter control manifold on one side 
of the derrick floor. 





\ll the blowout preventer controls are unitized in this The engine substructure is also a 
vanifold at the side of the derrick floor. The blowout preventers unitized, galvanized, truss-type, struc- 
n be closed by any one of five independent means. ture® that may be removed for use on 
shore or platform operations, if desir- 

able at some future time. Galvanizing 

Looking toward the pump room on the main deck from the provides protection against salt air 


end of the slot shows the truss-type substructure that supports the  ©°/40s10n. 


The drawworks‘ has a 9-in. drum 


derrick floor. Extra derrick floor space is provided by 42-ft galvanized iui 
3 ' ) ; " 
floor beams that are supported by this substructure. ans ae see S Same 
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The heart of an oil field pumping 
unit is the gear reducer. Pumping 
service is generally considered to 
be one of the toughest applications 
for gears. Lufkin’s total output of 
gear reducers in this class is now 
over thirty thousand units. Here 
are the reasons Lufkin is still first 
in oil field reducers: 


fos The o Lufkin idieces ieee or 
of rugged construction and espe- 
Sota built for oil well service. 


ee shafts are forged from ties : 
which is heat treated and pre- 
: ground. | 





which are » precision cut on 

es Herringbone machines 
used exclusively in Lufkin Units. 
'> These gears operate in an oil bath 
“with gear wipers to flood the bear- 


| oO Lufkin uses oversize bronzoid 
| . bearings on crankshafts and the 
crankshaft is. held rigid by hub 

ites on the bearing. The pinions — 

float on Hyatt Hy-Load Roller Bear- 

ings. : 


= The pinion shaft bearings are” 
r equipped with patented oil seals, to 
prevent oil leaks; while the main 
crankshaft is equipped with coll 
lingers and annular sep" 
drain ¢ covers. 


q 
“4 
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LUFKIN, TEXAS 


Branch sales and service Houston, Dallas, New York, Tulsa, Los Angeles, Seminole, Oklahoma City, 
Corpus Christi, Odessa, Kilgore, Wichita Falls, Casper, Wyoming; Great Bend, Kansas. 
Lufkin Equipment in CANADA is handled by 


THE LUFKIN MACHINE CO., LTD. 14321 108th Avenue, Edmonton, Alberta, Canada. 


LUFKIN - COOPER - BESSEMER LUFKIN. Ol FIELD AND INDUSTRIAL INDUSTRIAL SPEED REDUCERS DIVISION LUFKIN FOUNDRY & MACHINE COMPANY 
ENGINES as FRUCK TRAILERS AND INCREASERS ! Wousrriat, MILL AND AUTOMOTIVE SUPPLIES 





The 11-ft deep hull of the big drilling barge rests on the bottom in 9 ft of water 
t this drilling site in Corpus Christi Bay. Electric cargo cranes transfer pipe 
nd other heavy supplies from other barges to pipe rack deck of drilling barge. 


e heavy duty, 15,000-ft drawworks also drives the rotary table through a heavy 
chain that is enclosed in an oil-bath housing guard. Notice that all instruments 
and controls are centralized at driller's position at left side of drawworks. 





shaft and 6 hoisting speeds. The hoist- 
ing equipment of the rig is designed 
for stringing ten 11/-in. wire lines, 
permitting a safe hook-load working 
capacity of about 430,000 Ib. This rig 
has a nominal depth rating of 14,500 
ft based on hoisting 414-in. drill pipe 
at 90 ft per min. 

Adequate blowout preventers are 
supplied depending upon specific con- 
ditions in the area, such as well casing 
programs, subsurface gas pressures, 
and salt water flows. Five independent 
means are provided for closing the 
modern hydraulic blowout preventers 
that are used on this rig: (1) air pres- 
sure from the rig, (2) high water 
pressure from the washdown pumps, 
(3) slush pump pressure, (4) hydrau- 
lic hand pump, and (5) manual con- 
trols. 

The two diesel-electric generator, 
sets provide ample a-c power for the 
operation of the cargo cranes, belt- 
type dry mud conveyor, lights, shale 
shaker, washdown pumps, bug blow- 
ers, refrigerators, and ventilating fans 
installed on the barge. 

The barge is equipped with marine 
telephone and FM radio sets that pro- 
vide constant communication facilities 
with shore stations and with company 
headquarters. 

Cementing and logging equipment 
is transported to the rig or one of the 
two cargo barges assigned to service 
the rig. A lugger and 3 crew boats are 
also assigned to the service fleet. * * 
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Developed by Bethlehem and Gulf Refining Company engineers, the first completely 
integrated Submersible Compressor Barge was built by Bethlehem'’s Beaumont Yard. 


bethlehems Submersible Compressor Barge 


Length, 128 ft Width, 36 ft Depth, 10 ft 
Five 300 hp Compressors 


Daily Capacity 15,000,000 cu ft at 800 psi 
pressure. 


% Completely Integrated ... Ready to 
‘ Hook up to the Well. 


% Eliminates Need for Costly Erection 
Crews Miles from their Base. 


% Eliminates Need for Expensive Pile 
and Concrete Platforms. 


% Mobility, if and when Necessary. 
% 100 Per Cent Salvage. 


Our engineers will be happy to 
supply further details on request. 


SHIP REPAIR YARDS 
Boston Harbor New York Harbor 
Baltimore Harbor Beaumont, Texas SHIPBUILDERS SHIP REPAIRERS 


Los Angeles Harbor © San Francisco Harbor BETHLEHEM STEEL COMPANY 


SHIPBUILDING YARDS 


Quincy, Mass. Staten Island, N. Y. | Shipbuilding Division 


Sparrows Point, Md. Beaumont, Texas General Offices: 25 Broadway, New York 4, N. Y. 
Terminal Island, Calif. San Francisco, Calif. ae 


senna 


On the Pacific Coast shipbuilding and ship repairing are performed by 
the Shipbuilding Division of Bethlehem Pacific Coast Steel Corporation 
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Selection and Evaluation of Wells 


for 


Hydrafrac Treatment* 


JOE W. MALY' and TOM E. MORTON? 


| October 1948 the Stanolind Oil and 
Gas Company’s research department 
made the first public announcement 
of a new procedure for treating wells 
to revive old production or to com- 
plete for new production. In March 
1949 these procedures, known as ‘Hy- 
drafrac Services’, were commercially 
introduced to the oil industry. Since 
the beginning of commercial opera- 
tions over 3000 fracture treatments 
have been produced in wells through- 
out the continental United States and 
in some foreign areas. These methods 
are now recognized by the oil pro- 
ducing industry as worthwhile means 
both for increasing rate of production 
and for the securing of greater ulti- 
mate recovery. 

Hydrafrac service operations seek 
to increase the productivity of oil and 
gas wells by generating new and 
greater effective permeability of the 
producing formations in the vicinity 
of the bore hole. This is accomplished 
by hydraulically fracturing the forma- 
tion with pressure in excess of that 
due to the over-burden. This fractur- 
ing is transmitted to the formation by 
high viscosity hydrocarbon gels 
pumped into the zone to be treated. 
The gel is of such viscosity that its 
entry into the formation at a given 
rate of flow can produce the pressure 
required in excess of that attributable 
to over-burden. The gel is followed 
down the well with a breaker agent, 
a chemical dissolved in oil, which 
within a short period of time causes 
the gel to revert to a low viscosity 
fluid. These fluids can then be run 
with the regular production from the 
well into the stock tanks and becomes 
a part of the first production after 


treatment. The gel fluid carries sus- 


pended in it into the well a quantity 
of graded sand. This sand, on the re- 


*Presented at the spring meeting of the 
Mid-Continent District, API Division of Pro- 
duction, Herring Hotel, Amarillo, Texas, March 
21-23, 1951. 

Division engineer, Halliburton Oil Well 
Ccmenting Company, Oklahoma City, Oklahoma. 

Divisicn engineer, Halliburton Oil Well 
Cementing Company, Dallas, Texas. 
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lease of pressure necessary to fracture 
the formation, acts as a propping 
agent to hold open the fracture. 


Hydrafrac service operations al- 
though now very well established, still 
depend for success upon correct eval- 
uation of information available on 
any given well. The immense amount 
of practical experience now obtained 
through commercial operations and 
continued research have shown that 
most unsuccessful jobs can be traced 
to either lack of information on the 
well to be treated or lack of considera- 
tion of available information. It is the 
purpose of this paper to discuss the 
more possible application of Hydra- 
frac services. It must be recognized at 
the start that not all wells are applic- 
able for processing by these methods, 
and that certain basic considerations 
must be met, otherwise success will 
probably not be forthcoming. 


Permeability 


Hydrafrac procedures have particu- 
lar application in low permeability 
zones since a potentially greater 
chance exists there for creation of 
new effective permeability. If con- 
trolling factors are favorable, how- 
ever, fractures can also be created 
in zones of quite high permeability. 


As the only way the Hydrafrac op- 
eration can increase production is to 
increase the effective permeability of 
the bore, it is obvious that the perme- 
ability of the producing section is of 
great importance in selecting wells to 
be treated. In a well where sufficient 
permeability already exists to allow 
fluid to come into the bore at the high- 
est possible rate that the existing bot- 
tom hole pressure will create, addi- 
tional permeability will not produce 
a marked increase in the rate of pro- 
duction. Experience has indicated that 
a greater degree of increase in pro- 
duction has been obtained in forma- 
tions having less than 150 millidarcies 
permeability than in those with more 
than this amount. 


Reservoir Energy 


The manner in which any given 
well or field derives its energy for 
production is an important factor to 
be considered. Although all types of — 
production drives have responded sat- 
isfactorily to Hydrafrac operations, 
nevertheless consideration should be 
given in each instance to type of drive 
and the possibilities existing for suc- 
cess and failure in a given instance, 
In the case of a water drive condition 
careful consideration should be given 
to the proximity of the water-oil con- 
tact to the well bore. Where wells are 
actually producing water, due to an 
effective water drive condition, the 
application of Hydrafrac treatment is 
frequently unsuccessful. This situation 
should not be confused with the case 
wherein relatively small amounts of 
connate or interstitial water is pro- 
duced with the oil from the well. Such 
wells have been successfully treated 
with a considerable increase in oil 
production and usually a proportion- 
ate increase of connate water from 
the formation. A well of this type rep- 
resents a condition which, as far as 
is known, has no correction and it 
becomes necessary to produce the wa- 
ter in this instance along with the oil 
and treat same out on the surface. 


Where energy for production must 
be considered as coming from gas 
drive, it has been found that in a res- 
ervoir wherein a high gas-oil ratio 
exists and wherein a gas cap exists 
as a reservoir characteristic Hydra- 
frac operations have in many cases 
increased gas production to greater 
degree than that of the oil. The condi- 
tion here is quite similar to that men- 
tioned in connection with water 
drives, in that the proximity of the 
gas-oil contact must be carefully con- 
sidered, otherwise a disproportionate 
increase of gas to oil may result. 

Results in water drive and gas cap 
type drives might be explained by the 
general assumption that the effective 
permeability of the water or the gas 
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The big, extra heavy flywheels of Fairbanks- 
Morse “'ZC"’ Engines are an important advan- 
tage to you. They assure considerable fuel 
savings in gas or gasoline and much less 
wear on engine and driven equipment as 
compared to engines having much less fly- 
wheel effect. The big wheels store excess 


energy on the light load portions of the pump- 
ing cycle and use the stored energy on the 


FAIRBANKS-MorsE, 


ne seal 


heavy load portions of the cycle. Cyclic speed 
variations are virtually eliminated. This effi- 
ciency permits use of smaller size engines 
and a practically constant position of the fuel 
butterfly valve, thus assuring maximum fuel 
economy. Operators have reported fuel sav- 
ings up to 50%. See the “ZC” at your sup- 
ply store, or write Fairbanks, Morse & Co., 
Chicago 5, Illinois. 


“ZC" ENGINES © PUMPS © 
ELECTRIC MOTORS @ LIGHT PLANTS. 
GENERATORS ¢ DIESEL AND DUAL 
FUEL ENGINES ¢ SCALES 


@ name worth remembering 








sections is higher than that of the oil 
producing section, thus allowing for 
easier fracturing of these zones than 
in the desired position, which is pro- 
ducing oil. 

Reservoirs wherein the energy for 
production comes from a solution gas 
drive have produced some of the best 
results for quite obvious reasons. 


Production History 


The complete production history of 
a well to be evaluated for Hydrafrac 
application is important. Obviously 
an old depleted reservoir is not going 
to react with as great a production 
increase as a reservoir that is still 


early in its production life and re- 
tains most of its original energy and 
recoverable oil. As a broad general 
rule, if a we'l has declined slowly 
over a period of years, it can be as- 
sumed that the decline was due to nor- 
mal withdrawal of the recoverable oil 
and depletion of the bottom hole pres- 
sure. Although this type of reservoir 
has been treated successfully in many 
cases the degree of success has been 
less than in reservoirs of opposite na- 
ture. 

Consider the case of a well that was 
brought in with a high initial produc- 
tion then declined quite rapidly to a 
lower level which it maintained as a 


















A.S.A. standards. 


HARRISBURG Drop-Forged Steel 
Pipe Flanges are manvfactured to 


} ACCURATE THREADING 


...Key to the Dependability of 
HARRISBURG Couplings 


and Flanges 


HARRISBURG Seamless 
Steel Pipe Couplings are 
manufactured to A.P.I, and 
A.LS.I. specifications. 






THREAD ACCURACY and constant rigid inspection assure superior 
strength and endurance in Harrisburg Couplings and Flanges. Couplings 
are threaded on special machines to insure accuracy of form, height, 

angle, and lead. Flange threads are perfect in height, angle, 





taper, and gauging. 






SEE OUR 
ler ae \eele) 


[om 


COMPOSITE CATALOG 











HOUSTON 
Henry H. Paris, Distributor, Inc. 


Consult our Oil Country Distributors or write Harrisburg for information 


LOS ANGELES 
Howard Supply Company 
Republic Supply Co. of California 


TULSA 
W. C. Norris, Manufacturer, Inc. 








HARRISBURG 


STEEL CORPORATION 





Harrisburg 7, Pennsylvania 
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Custom-Built Quality Products in Quantity 


QB vears IN PENNSYLVANIA’S CAPITAL 
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relatively flat decline curve over q 
period of time. This type of produc. 
tien curve can frequently be consid. 
ered as caused by exhausting the reg. 
ularly producible oil under the exist. 
ing permeability and pressur> condi- 
tions fairly close to the well bore, [y 
such instances a radially “xtending 
fracture about the well, increasing the 


. effective permeabiiity of the bore. has 


an excellent chance for success. Wells 
having this type of production decline 
curve have, when treated, shown ver 
high increases in production that have 
thereafter been maintained at a quite 
satisfactory rate. _ 

The question of completely ex. 
hausted wells always brings up argu- 
ment. When working from core anal- 
yses giving the amount of oil in place, 
producible oil and the amount that 
can be produced by primary methods, 
it has been found that quite often 
more or less oil has been recovered 
than is shown by original calculations. 
This does not attempt to say that core 
analyses are not important; however, 
it must be admitted that frequently 
discrepancies are bound to exist. The 
entire subject of depleted wells re- 
solves itself into a matter of how can 
we correctly state when a zone is ac- 
tually depleted to the point of sub- 
economic production? 

It is obvious that the subject of well 
history from a production standpoint 
can be correlated with the type of 
drive existing in the reservoir. The 
history of the water production from 
a well gives a good insight into the 
type of reservoir which is present and 
aids in determining whether the water 
produced is connate or water drive 
condition. For example, we'ls that 
make a small amount of water each 
day over a period of time in propor- 
tion to the total fluid produced, may 
usually be assumed to be producing 
connate water, In many instances this 
volume of water decreases with the life 
of the well in direct accordance with 
the decrease in total fluid produced. 
On the other hand, in wells where the 
water production curve climbs in re- 
lation to the amount of oil produced 
it may be assumed that there is a wa- 








Plan Gas Inject Projects 
Two gas injection projects 
have been approved by the 
Texas Railroad Commission for 
the Canyon Reef lime, Kelly- 
Snyder field, Scurry County, 
Texas. Gas injection tests will be 
made at Standard Texas No. 5 
J. W. Brown, and Lone Star Pro- 
ducing No. 6 R. W. Webb. 
These tests are to gain informa- 
tion for a pressure maintenance 





program. 
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but the JOHNSTON 
Open Hole Tester 
saved us a string of Casing’... 


We put plenty in that hole — but made a Johnston Test before setting casing. That's a 
‘must’ with us and it saved us thousands of feet of casing. We'll use that casing in another 
vell, and it won't be a dry hole.” 

With the high cost and scarcity of casing, don’t take a chance by setting casing before 
making a Johnston Test. 

Johnston service men are available in all active areas twenty-four hours a day so you can 
know your well’s productive possibilities— for sure. 



































ter drive present or possibly a leak 
around the shoe or in the casing it- 
self. Frequently water analyses in 
these instances will indicate whether 
the water comes from the producing 
formation or from other source. These 
factors should be carefully considered 
prior to treatment of the well as frac- 
turing treatment success may be af- 
fected by the nature and source of this 
water. The same statements in like 
maner apply to increasing or decreas- 
ing gas in any given instance. 


Work-Over History 


The work-over history of a well 
should be considered as a part of any 


evaluation for possible Hydrafrac 
treatment. Although work-over opera- 
tions are recognized as important, 
much previous thought on the subject 
can be minimized by reason of actual 
experience. It was believed originally 
that a well that had been shot with 
nitroglycerin might not respond as 
well as one that had not been shot 
before the application of Hydrafrac 
treatment. Experience has taught that 
this is somewhat true; however, a 
great many wells considered to be de- 
pleted from a shooting and acidizing 
standpoint have been helped consider- 
ably by hydraulic fracturing methods. 

In some wells where isolation of a 











Ask your 
Security Field 
Representative 
about this new 
Reamer — 
Stabilizer 


ONE OF THE DRESSER JN 
SECURITY ENGINEERING CO., INC. 


Positive 
DRILL STRING 


Stabilization 


WITH THE SECURITY 
REAMER—STABILIZER 


e Increase Drilling Weights 
e Eliminate Drill Pipe Whip 
e Make Full Gage Hole 
e Eliminate Bit Wobble 


The field-proven performance of the new 
Security Reamer — Stabilizer assures clean, 
full gage hole, as well as unexcelled drill 
string stabilization. Three -barrel-shaped 
cutters, acting as large roller bearings, 
allow additional weight to be added to the 
drill string without the undesirable effects 
of drill stem whip or rock bit gyration. 


LOOK AT THESE NEW FEATURES 


@ More than 2 times stronger. 

@ Heavy ribs between cutters give maximum 
strength in torque and bending. 

@ Barrel-shaped cutters provide proper 
bearing surfaces for efficient stabilization. 

@ Open pockets and directed return circulation 
keep cutters clean. 

@ Cutters retained in body by exclusive 
locking device. 





Main Office and Plant: Whittier, California 
Branches in all major producing areas. 
Export Office: Chanin Building, New York City. 
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pay sand from a shale section was im. 
possible, the sand has actually been 
shot with small charges prior to Hy. 
drafrac operation in order to create 
small fractures which could be then 
extended hydraulically without break. 
ing into the shale zone. A number of 
such cases have been successfully 
treated which resulted in good pro. 
duction. 

Prior acid treatment should be con. 
sidered carefully in lime or sandy 
lime wells. In some cases resulis of 
Hydrafrac treatments in wells after 
acidizing have not been as successful 
as treatment in wells that have not 
been acidized. On the other hand, 
there are wells that were acidized 
prior to a Hydrafrac treatment, the 
treatment resulting in excellent suc- 
cess. In many limestone wells wherein 
the nature of the formation is such 
that it is not rapidly or highly acid 
soluble the application of what is 
known as a Hydrafrac-Acid Combina- 
tion method has been of considerable 
benefit. In such procedures, the lime- 
stone is fractured around the bore of 
the well with the hydrocarbon gel im- 
mediately followed by an ordinary 
acid treating procedure, the thought 
being that the acid can follow away 
from the well bore along the lines of 
the fracture produced and result in 
greater areas for reaction with the 
acid. 

Possibly the greatest value in con- 
sideration of prior work-overs lies in 
the idea that it is easier to obtain a 
reasonable assumption from such well 
history as to the state of depletion 
of the well and to the mechanical 
characteristics of the well bore and 
well equipment. All of these affect the 
possibility for success or even for ap- 
plication of hydraulic fracturing ap- 
plications. 


Physical Formation Characteristics 


The thickness of the formation to 
be treated is of paramount import- 
ance, It has been found that long sec- 
tions are usually more difficult to treat 
than shorter ones. This is due to the 
fact that the combinations of forma- 
tion thickness and permeability are 
the prime factors in the rate of injec- 
tion necessary at any given viscosity 
to produce hydraulic fracturing pres- 
sures. 

In many areas where pay zones are 
of great thickness it has been found 
possible to segregate short sections of 
the formation to treat them individ- 
ually and produce multiple fractures 
within the zone. This may be accom- 
plished in either of two ways: (1) By 
setting pipe through the completed 
zone and perforating )at intervals 
along the pay zone, and (2) by care- 
fully drilling the producing section af- 
ter setting casing to render the bore 0 
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Hey, Rockhound, 
we got too much core. 
Shall we throw 


it back? 





































































































ty Perhaps the man is joking about 
2s throwing core back in the hole, 
but he’s not kidding about the 
ad 100 percent core recovery you get 
of with Truco diamond bits and D&S 
id- core barels. For convincing proof 
res that diamonds will save you days 
By and dollars in coring and in drill- 
ed ing, call the nearest D&S office. 
als 


re- WORLD-WIDE SERVICE 
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Dulling & Sewice 


3031 Elm Street 


Dallas 1, Texas 


OFFICE PHONE: Riverside 6811 
NIGHT NUMBERS: TRemont 5559, Victor 3708, Dixon 4176 


Other Offices — Services 


Tyler, Texas ..... 2-2742 
Odessa, Texas ...6-6774 
Abilene, Texas ...2-2790 





Victoria, Texas .....3264 
Norman, Okla. ....4360 
Shreveport, La. ..5-5474 
Casper, Wyo. ..... 3739 


Carmi, Ul. ........ 7801 





Distributors 


Diamond Drilling Co., 2759 E. Willow . giene Beach, 
Calif., Telephone: ‘Long Beach 40-794 

Allied Services, Inc., Mt. Pleasant, Michigan 
Telephone: 29-861 


T. O'Connor, 500 Fifth Avenue, New York, N. Y. 
BR an. Industry Consultants, C. A. , Caracas, Venez. 
Denton-Spencer Co., Ltd., Calgary, Alberta, Canada 
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the hole smaller than the ID of the 
casing and using multiple isolation 
types of packers. In the latter case it 
is highly important that the drilling 
be carefully conducted. Diamond 
cored holes usually produce the best 
results though other methods have 
been quite successful. This is true, 
provided care is used to produce a 
clean and straight bore. In any given 
area where the open hole completion 
system is to be used and multiple 
packers employed for isolation, it is 
quite important that a caliper log be 
made of at least the first well in the 
area to be treated. From such a log 
it is possible to pick good points of 





application for the setting of the 
packers. 

Where casing is set to be perforated 
across short intervals, great care 
should be used to obtain the very best 
possible cementing job in order to 
produce a seal between groups of per- 
forations so that flow from one set of 
perforations will not come back out- 
side the pipe and into another. Like- 
wise, it is necessary that the perfora- 
tions be carefully placed to avoid 
either upper or lower, or intermedi- 
ate, shale sand contacts. Possibly the 
best rule is to perform the perforat- 
ing job with great care and not try 
to take in the entire sand section in 











- - « Accent the Enterprise! 











The freedom of Free Enterprise has long been 
emphasized. But only enterprising men can be free. 
We used to solve our troubles among ourselves. 
We didn’t run to the government . . . initiated no 
remote agencies to grow and fatten until they 
became an accepted part of a huge, unwieldy cen- 
tral authority. 2 


In recent years our demands have created more 
bureaus than can be listed by a single alphabet. 
Our federal government has grown large, central- 
ized, powerful. It continues to grow because few 
of us will give up services and privileges we. have 
secured. This is the road to socialism. 


Let’s bring back the old “Town Meeting” philso- 














phy ... find out the needs and strivings of our Get 

friends, employees and fellow workers . . . and Maximum 

meet these needs on a local basis. When we de- op 

mand reduction of centralized government, let’s ootage-per- 

stop making exceptions of our own pet agencies Dressing” 

and communities. And let’s be on the alert for with 

any new legislation that further centralizes power 

in federal hands . . . and vote against it. Only by SPANG 

solving our own peg oe can we continue to be Heat-Treated 

men of enterprise 1n a free economy. DRILLING 
7, BITS 
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SPECIFY SPANG—FOR SALE BY DEALERS EVERYWHERE 
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the belief that some perforations into 
the shale will not hurt later produc. 
tion of the well since the shale, as q 
rule, does not carry anything pro. 
ducible. These exposed shale |odies 
do have an effect on hydraulic frac. 
turing operations and should be wher. 
ever possible avoided. 


Shale breaks within the producing 
zone should be considered under the 
theory that laminated shale will prob. 
ably fracture easier than an adjoining 
sand section. Originally it was thought 
that if any shale at all was exposed to 
the treatment, then the relative pos- 
sibility for success of the treatment 
was reduced. Here again experience 
has shown that this is not always true. 
The type of shale must be considered 
before condemning the possible re. 
sults of a proposed treatment. Hard 
consolidated sections of shale do not 
necessarily affect the results. Likewise, 
in a sand where small lenses, usually 
of thin nature, are exposed they can 
be generally ignored. It is now thought 
that a fracture adjacent to the shale 
body, provided that the shale is of 
the hard type, will probably go along 
the shale-sand bedding plane thereby 
increasing the effective permeability 
of the bore but perhaps not as much 
as though the fracture had been com- 
pletely within the sand body. On the 
other hand, where rotten or soft shales 
are present, they should, wherever 
possible, be isolated from contact with 
the hydraulic fracturing fluids. 


Sands commonly known as dirty or 
trashy usually have low permeability 
and successful results have been ob- 
tained in such instances. It is also 
known to be true that certain sands, 
usually of the dirty or trashy types, 
do not always respond well to shoot- 
ing with nitroglycerin. In many in- 
stances of this kind such compara- 
tively soft sands have reacted very 
favorably to the Hydrafrac processes. 

The bottom hole pressure existing 
in the zone should be considered; 
however, there can be no iron-clad 
rule laid down for the amount of bot- 
tom hole pressure necessary for suc- 
cessful Hydrafrac treatment results. 
There should, of course, be enough 
pressure to bring oil into the well bore. 
While it was at one time thought that 
a high bottom hole pressure, com: 
paratively speaking, was an absolute 
necessity, again experience has shown 
that many wells may be treated suc- 
cessfully where extremely low bot- 
tom hole pressures exist. This Is 4 
true case, in general, of the Eastern <. 
oil producing regions of the United X 
States where many successful results 
have been obtained. A good rule of 
thumb for consideration in these 1- 
stances is that if a well can be static- 
ally shut-in for two or three days an 
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Nearly every design engineer has had the 
same experience — developed a seemingly 
“‘perfect”” new machine right up to the 
final blue print stage only to find hidden 
“‘bugs”’ that spell trouble ahead. 

Often these “‘bugs’’ stem from bearings 
—their improper or inadequate applica- 
tion, THAT IS! 

Most engineers, when confronted with 
anti-friction problems, turn to specialists 
—engineers who have accumulated years 
of experience and “‘know-how’”’ in this 
one field. Such is the caliber of Aetna’s 
engineering staff. Thanks to them, lead- 
ing machinery manufacturers often save 
months of needless time, effort and ex- 
pense in product development. 

If you’re heading for a headache which 







































sound anti-frictioneering can forestall, 
consult Aetna. Whether you require new 
bearings or precision parts ‘designed 
from the ground up’’, or merely help in 
selecting standard bearings, Aetna stands 
ready to solve your problems in the 
shortest possible time and at the lowest 
possible cost. Aetna Ball and Roller Bear- 
ing Company, 4600 Schubert Avenue, 
Chicago 39, Illinois. 





Contdc aft Be : 

Special Roller Bearings @ Ball 
Retainers © Hardened and 
Ground Washers ® Sleeves 
© Bushings © Miscellaneous 
Precision Parts 
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SUBMERGIBLE-ELECTRICAL 
PUMP delivers the RIGHT 
amount... DEPENDABLY, 
ECONOMICALLY FOR 
SECONDARY RECOVERY 
from Pilot Stage to Full 
Flood ... 


ENGINEERING DESIGN 


Reda Pumps produce the largest 
volumes obtainable from 514”, 7”, 
85%" casings, often reducing the 
required number of source wells. 
Corrosion resistance built into 
Reda Pumps materially prolongs 
time between pulling jobs, where 
corrosion is a factor. 


ECONOMY 


Reda Pumps reduce investment in 
number of supply wells required. 
Reda pumping equipment invest- 
ment is less per barrel of daily 
capacity; pumping cost per barrel 
is lower. 


FLEXIBILITY 


To fit the changing needs for 
water volume as the flood pro- 
gresses, Reda Pump can readily 
be altered or changed to larger 
or smaller sizes. 


Reda Engineers have been closely associ- 
ated with WATER FLOOD OPERATIONS 
for more than ten years and are fully 
qualified to assist operators in the selection 
of proper pumping equipment. A letter or 
phone call will bring prompt results. 


REDA 


PUMP COMPANY 


* 
BARTLESVILLE, OKLAHOMA 
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then recover production of the shut- 
down period, the chances for success 
are good. In the case of pumpjng 
wells, even those that can be repeat- 
edly pumped off within a short pe- 
riod of time, if static build up pro- 
duces a rise in fluid level over a pe- 
riod of time beyond that of one days’ 
pumping period, then it is quite pos- 
sible that the well can be satisfactor- 
ily treated. 


Conditions of Well Equipment 


It is necessary to check condition 
of the casing and tubing in the well 
since high pressure normally will be 
encountered. It is absolutely necessary 
that the casing be cemented, either 
through the pay section or around the 
shoe above the pay section if produc- 
tion is from open hole below casing. 
Tubing should be such that any pres- 
sures obtained will not be great 
enough to burst the string. In cases 
where larger volumes of fluid are to 
be used for treatment, it has been 
found that lower pressures are ob- 
tained by using larger size tubing or 
drill pipe that aid in reduction of 
frictional losses. It is generally pre- 
ferable to have at least 214 in. tubing 
as a working string rather than 2 in. 
or smaller, though results have been 
had in both instances that are satis- 
factory. The condition of the well 
head, or blow-out preventer, should 
be checked as it is usually desirable 
to maintain some pressure on the an- 
nulus about the working string dur- 
ing the course of treatment. This pres- 
sure is applied to minimize the pos- 
sibility of casing collapse in the event 
of fluid loss up behind the shoe or 
above perforations to a point above 
the packer setting. Wherever possible 
the annulus should be filled with oil 
though in many cases it has been nec- 
essary to use mud or water to effec- 
tively hold back pressure in the res- 
ervoir. 

Listed as follows in an outline man- 
ner are a number of factors and sub- 
factors to be individually considered 
in the selection of any given well for 
a Hydrafrac service operation: 


1. Ability to isolate the pay zone 
to be treated from shale sections in 
order to prevent fracturing in and 
along sand shale interfaces. 

(a) A good cement job is essen- 
tial. 

(b) Open hole wells will generally 
present more unsuitable conditions 
for treatment than where casing is set 
through pay zone.. 

(c) Open hole packers may be 
used in some wells where hole and 
formation conditions are satisfactory 
for packer ‘seat. 

(d) Selective perforating to elim- 
inate shale zones is desired. 


2. Nature of formation. 


(a) Low permeability formation 
usually responds to treatment, o} stain. 
ing substantial increase in effective 
permeability enabling the well io pro. 
duce in commercial quantities. 


(b). Gas-oil and water-oil contacts 
must be observed, otherwise adverse 
effects from increased gas or water 
production may result. 

(c) Fractured formations are dif. 
ficult to isolate; however, complete 
zones have been successfully treated. 


(d) Presence of shale stringers in 
pay zone is not necessarily detrimen- 
tal to success if streaks are small and 
non-continuous. Thick shale stringers 
might lead to fracturing at bedding 
planes or in the shale members them. 
selves because of the rather pro. 
nounced cleavage characteristics of 
shale. 


(e) Thickness and degree of uni- 
formity of the formation are controll- 
ing factors determining the need for 
isolation of separate zones for treat- 
ment and largely influence the pos- 
sibilities of success within the zone 
to be treated. 


(f) Type of drive in reservoir is 
important, 

(g) Effect of treatment on future 
secondary recovery should be con- 


sidered. 


3. State of depletion. 


(a) There must be sufficient recov- 
erable oil in place and reservoir pres- 
sure in the formation so that increased 
recovery rate can be realized if effec- 
tive permeability of the formation is 
increased. 

(b) Pressure build-up during shut 
in period should be favorable. 

(c) Oil flush after shut down for 
several days will indicate bottom hole 
pressure. 

(d) On new wells, rate of closed 
in pressure build-up on drill stem test- 
ing charts offers a good means of 
evaluation. 

(e) Production decline curves 


should be available. 


4. Previous work-overs. 


The type and degree of previous 
work-overs may limit the effectiveness 
of a Hydrafrac treatment. If a forma- 
tion has been repeatedly worked over, 
killed, squeezed, acidized, shot, etc., 
fractures may have already been 
created and further fracturing may 
not result in additional productivity, 
especially if the created fracture was 
caused in an undesirable place. 


5. Mechanical well conditions. 

(a) Well-head, casing, packers, 
and tubing strings should be able to 
withstand treating pressures. 
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A COMPLETE AND 
UNBEATABLE” METHOD 


For new construction ... for 
repairs and additions... for 
almost every kind of piping 
job, Victaulic is your best 
solution. With Victaulic you get 
a COMPLETE method of piping 
construction that just can’t be beat! 
Here’s why... 









































































Victaulic’s the EASIEST WAY TO MAKE 
ENDS MEET! The Victaulic System of 
Full-Flow Elbows, Tees and other 
Fittings offers complete versatility... 
makes joining those pipe ends quick, 
easy, and economical. A simple two-bolt 
coupling brings pipe ends together in 

a jiffy, a speed or T-wrench is the only 
tool required. With the Victaulic method : a 
joints STAY positive-locked ... leak- , 

proof even under extreme pressure, VIC ” 
vacuum, or strain conditions. 

Preparing pipe ends is a cinch with VI CTAU LIC 
Victaulic ...“Vic-Groover” grooves ’em 
automatically, twice as fast as a 
conventional pipe threader! 


With the Victaulic method no special 
skill or training is required AND a great 
deal of time, work, and money 

can be saved on piping construction 
and maintenance. 


Make your next piping job ALL VICTAULIC. 
Write today for Victaulic Catalog and 
Engineering Manual No. 44-8G. 


NOTE VIC’S NEW 
COMBINED MAIN OFFICE AND 
PLANT ADDRESS BELOW — 


| a 









Sizes—3/4,” 
through 60” 





VICTAULIC COMPANY OF AMERICA 
1100 Morris Avenue, Union, N. J. 


Mailing Address: Box 509, Elizabeth, N. J. 
Phone: Elizabeth 2- 3640 
Victaulic Inc., 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 406 Hopewell Ave., Toronto10 
For Export outside U.S. & Canada: PIPECO Couplings & Fittings, 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N.Y. 


27TH VICTAULIC YEAR 


The easiest way to make ends meet 


VIGTAULIC 


PIPE COUPLINGS AND FITTINGS 


Copyright 1951, by Victaulic Co. of America 
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(b) Method and amount of «emen 
should be evaluated to insure 2 <atjs 
factory cement job covering the zoe 
to be treated. 



















In addition to all the foregoing ba 
sic factors and general rules, individ. 
ual problems occur on each and every 
well considered for Hydrafrac trea. 
ment; however. all information con. 
cerning the well in question and in. 
formation on adjoining wells should 
be made available for study before 
a final decision for treatment is made. 
It can be stated that results in the ex. 
perience of application of Hydrafra: 
treatments compare quite favorably 
to the degree of fulfillment of the 
above basic factors outlined in the se. 
lection of a well for such treatment. It 
is admitted that there have been num- 
erous cases wherein all of these fac. 
tors were not fulfilled and yet success- 
ful treatments resulted. This, however. 
ties back to the individual problems 
of each well and each area being con- 
sidered, and the fact that wells vary 
widely. All factors can perhaps never 
be so fully evaluated that 100 per cent 
success or failure can be predicted 
and it is not expected that such will 
ever be the case. The fact, however. 
that successful results are being ob- 
tained in about 75 per cent of all 
treatments applied gives a high de- 


gree of assurance that if the informa- The | 
tion available for consideration is cost 
studied a reasonably high expectation 
of success can be realized. It is ac- PEL 
knowledged that Hydrafrac opera- Pum 
tions are not going to increase pro- 4 
duction under any and all conditions. Ti 
It is to be repeated that all informative reco! 
records of the well, including electric 
logs, production history,. core anal- than 
yses, drill stem tests, and the drilling can ; 
log, if possible, should be carefull 
and thoroughly studied. tion 
The commercial recommendation: pum 
for use of the Hydrafrac procedures 
have heen handled very cautionsly plete 


and it is believed that this caution has offer 
aided the industry by the outstanding 
results that have been obtained in the tors 
now more than 3000 fractures pro- well 
duced. As previously mentioned, em- 
phasis on certain original points ol 
consideration has changed due to the 
practical experience gained during the 
two years of commercial operations. 
Continued research and observation T 
will probably lead to further modi- 

fication as more and more areas of Wa 
application are discovered. 
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a 
PELTON 
long stroke 
hydraulic 
pumping jack 
for every 
application 


The production of more oil at less 
cost is the sole purpose of the 
PELTON Long Stroke Hydraulic 
Pumping Jack. 

Time and time again field 
records prove oil production more 
than doubled with PELTON. You 
can add to this a 50 to 75% reduc- 
tion in sucker rod and bottom-hole 
pump maintenance. With a com- 
plete range of sizes, PELTON 
offers these advantages to opera- 
tors everywhere — from shallow 


wells to the deepest. 


Send for complete catalog. 


The Pelton 
Water Wheel 
Company 





Oil Industry Machinery Div. 
2447 East 54th Street 
Los Angeles 58, California | ae 


DISTRICT OFFICES: 


Los Angeles 
San Francisco 
Dallas 
Houston 

New York City 
Philadelphia 
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FIG. 2. L.H 


P 405.4 


- 


- Moore in dog house at drilling 


rig using two-way radio. Fleetfone mobile radio 


unit mounts directly on wall. Re-entrant 


type speaker is used to overcome engine noise. 


FIG. 1. Typical drilling rig with two-way radio 
antenna on tower. This makes a natural and ideal 
location for covering distances up to 120 miles. 


How Two-Way Radio Aids in Drilling 


| savep $15,000 in one day with ra- 
dio,” said a drilling contractor of 
\bilene, Texas, “and maybe saved a 
well and my drilling contract. It hap- 
pened one day when the drill pipe 
twisted off. Tools were needed to pick 
up the pipe and 15 drill collars—and 
they were needed in a hurry—before 
the cuttings could settle and freeze the 
pipe in the hole. Our rig was an 
hour’s drive to the nearest town with 
a telephone, but using our radio the 
driller called me directly at my home 
in Abilene, 84 miles away, a few min- 


1RCA Mobile Radio Communications. 
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utes after it happened. I telephoned a 
service company who made a rush 
trip to the well with fishing tools, and 
they “caught the fish” before the pipe 
froze. We saved more than enough 
that one day to pay for the entire ra- 
dio system.” : 


Moutray-Moore System 
The Moutray-Moore Drilling Com- 
pany operates in West Central Texas 
and has been using two-way radio 
for more than a year. The base sta- 


EXCLUSIVE 


tion is at Abilene and consists of a 
60-watt base station’ with remote con- 
trols at both the office and President 
Lamar H. Moore’s home. Five cars are 
equipped with 60-watt mobile radios.” 
The 5 drilling rigs act as temporary 
base stations, and are equipped with 
60-watt mobile units.” 


Benefit of 2-way Radio 
The office is always in contact by 
radio with all cars and drilling mgs. 
Data on depth, mud samples. and 
speed of drilling is available at all 


2Fleetfone units manufactured by RCA. 
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They have Everything 
in Performance Features! 









@ Baash-Ross Square Kellys are forged end-to- 
end from one solid piece of restricted analysis, 
fine-grained alloy steel, with each heat of steel 
individually checked for quality by separate test 


specimens. 


@ After forging and before heat treating, the 
dimensional accuracy of the forged square sec- 
tion is checked by an AP! Kelly Sleeve Gage 
which must pass freely over the entire length of 
the square to check maximum allowable toler- 
ances across flats and across corners. Also, 
accurate caliper measurements are taken to make 




















ig sure no portion of the driving section is undersize! 
io @ Next, a series of heat-treating operations 
nt performed over the entire length of the Kelly in 

one operation, develop the metallurgical prop- 
e, erties of the steel to provide the best balance of 


shock-resisting toughness and wear-resisting 
hardness. 








@Additional heat-treatments 
harden the threaded ends for maxi- 
mum life and service. 





@All residual forging stresses are 
telieved by these heat-treating proc- 
esses, thus eliminating the most 
prevalent cause of bending and 
deformation. 





Othe Kellys are then carefully 
bored by precision drilling ma- 
chines so that the bore is precisely 
centered end-to-end, then double- 
thecked by highly-accurate survey 
devices. For products with bores 
2%" diameter or larger, wall thick- 
ness of the Kelly must nof vary 
more than one-sixteenth inch for 
each 10 ft. of product length, or 
fraction thereof. 


Oe Kelly itself is also accurately 

surveyed for straightness and 
must be straight within one-eighth 
inch when measured at any point 
over its entire length. 


Othe alignment of the projected 








a 

n- axis of each threaded end, when 
thecked with the precise Baash- 

nt ‘Ross Alignoscope, must be within 

re one-eighth inch of the longitudinal 

% Gxis of the Kelly for each 10 ft. of 

val Kelly length, or fraction thereof. 

th @, addition, threads must pass, 
not only ail API specifications, but 
tlso unusually rigid Baash-Ross 
specifications on thread form, 
taper, leod, finish, ete. 

by 

oS. The above highlight only a few of the many 

nd ‘ontrols maintained by Baash-Ross to insure 

all absolute raightness, long-life and maximum 
all-around performance from every Boash- 
Ross Kelly! 


lt’s BAASH-RO 
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SUNKE 


All Sizes—All Designs— All Lengths 


PLUS the Most Advanced 
Construction and Metallurgical Features! 





OR YEARS Baash-Ross has led in the development of 

F a superior line of square Kellys to meet the increas- 

ingly rigid requirements of modern drilling operations. And 
best of all, these top-quality Kellys are available in a range of , 
sizes and designs to meet every operator’s need... with or with- 
out stop shoulders, elevator spaces, etc... .and in all lengths. 


In fact, Baash-Ross 
provides everything in square* Kellys! 
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*The Baash-Ross lines of Hexagon and Octagon Kellys are OP NSO ne) 
equally complete. Write for data. 










times. Previously, either a driller or 
a pusher would try to make a daily 
report. In some cases, more than a 
day would go by without a report. 

“From the drilling contractor’s 
point of view,” said Lamar H. Moore, 
president of the company, “it cuts 
down on the work of making rounds 
to find out what’s happening. Wheth- 
er in my home, my car, or in my office, 
| always know where I stand. That 
gives peace of mind. Things can hap- 
pen fast, out at the drilling rigs. Each 
well represents a big risk — you can 
lose a hole at any time. The whole op- 
eration is under better control, how- 
ever, now that we use radio.” 

Here’s a typical conversation be- 
tween the contractor in his car and the 
drilling rig: 

“Car 1, calling Rig 1.” 

“This is Rig 1.” 

“How did you make out today?” 

“Pretty slow because it took two 
loads of mud to fill the hole—vacuum 
sucked in two whole loads.” 

“How deep are you?” 

“About 1420 or 25 ... let me see 

. exactly 1423.” 

With accurate data like the fore- 
eoing available at a moment’s notice, 
it is understandable that operators 
want their drilling contractors to use 
two-way radio in their operations. 


FIG. 4. Below is installation 
of Fleetfone mobile radio 
transmitter-receiver in trunk 
of car. It takes space ordi- 
narily not used and leaves 
room for tools and supplies. 





‘Rhodes Radio System 

Because of his extremely successful 
use of radio, Moore recommended it 
to a fellow drilling contractor, 
Rhodes. The Rhodes radio system has 
been in operation nearly a year and is 
repeating the efficient performance of 
the Moore system. The Rhodes radio 
system consists of four base systems: 
a 250-watt set? at Abilene and three 
50-watt stations®. The 250-watt main 
station has four remote controls: One 
at the office, one in Rhodes’ home, 
one in a tool pusher’s home, and one 
in a drilling superintendent’s home. 
The four portable stations are moved 
about West Texas by the drilling su- 
perintendents. They set them up in the 
hotels where they are staying. Twelve 
cars are equipped with 60-watt mo- 
bile radios. Six drilling rigs are also 
equipped with 60-watt mobile units. 
Every man and all rigs are thus in 
constant communication with the of- 
fice and with each other. 

“I save $850 monthly on ’phone 
bills alone,” said Rhodes, “as a result 
of using radio. Before, we made two 
or three phone calls per day per rig. 
Our biggest saving is in time on rigs— 
there is no more delay in getting in 
touch with the rig. I save time, too, 
by having my office do things for 





FIG. 5. H. C. Wilson, general superintendent, 
~~ Geochemical Surveys, is enthusiastic user of 

two-way radio. Controls are shown attached to 

dash of car under front panel. Only two knobs 

are employed: One to control volume, 

the other to control noise. 





FIG. 3. The entire two-way radio set 
is mounted compactly on the wall of a 
dog house at the drilling rig. The lower 
unit contains the controls, meters, and 
voltage regulator, which controls a 
standard automobile generator 
mounted on the drawworks. 
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FIG. 6. Ray Moore, general manager Moore & 
Moore Drilling Company, at company office 

in Abilene says, ‘‘! can shift equipment where 
it's needed most. For example when one rig 
blew a rotary hose, | called another rig several 
miles away that was not working and had 

them send their rotary hose over. Since the rigs 
were about 55 miles from the shop, radio 
saved several hours. It costs about $50 per hour 
to shut down. Such things happen all the time.”’ 


me—like making outside phone calls 
—while I am out on the road. Radio 
also saves a lot of miles on cars.” 


Type of Radio System 

Both these radio systems are of the 
simplex or single-frequency type. This 
means that all units in the system hear 
what is going on, and all can talk to 
one another. There is provision for 
the following communication: 
Car to car. 
. Car to station. 
. Station to car. 
Station to rig. 
. Rig to rig. 

Thus, everyone knows exactly what 
is going on everywhere at all times. 

Although conversations may be 
monitored and scouted by competi- 
tors, there is nothing that prevents the 
contractor from devising his own se- 
cret code when talking about “tight” 
holes. It is common practice in the 
safety and transportation radio sys- 
tem to use code abbreviations in or- 
der to save time. A taxicab company, 
for example, uses the words, “Signal 
One” to mean “I am passing from 
Zone 1 to Zone 2.” The telephone peo- 
ple use D. A. to signify “doesn’t an- 
swer.” Similarly, a drilling contractor 
can make up his own private list of 
code signals, so as to prevent confi- 
dential information from leaking out. 

The men at the rig like radio, be- 
cause it relieves them of a lot of re- 
sponsibility. Before, they had either 
to take a chance and make a decision 
themselves or wait until word came 
from the boss. Now, they are always 


ne whe 


in touch with the boss and can get 
a decision whenever needed. Blunders 
and delays may be prevented. 

When a tool pusher or drilling su- 
perintendent is on the road, he is in 
constant communication with both 
the office and the rigs. He likes radio, 
because he does not have to stay near 
a phone — stations and cars can al- 
ways reach him no matter where he 
drives. In addition, he does not do a 
lot of aimless driving, but goes where 
he is needed. As a result, efficiency is 
increased. 

West Central Texas is fairly flat 
country. This makes radio communi- 
cation practical over long distances. 
With the systems described, 50-mile 
conversations between station and 
cars is commonplace. Car-to-car range 
is about 20 miles. From rigs to base 
stations, distances up to 90 miles are 
being covered under favorable con- 
ditions and terrain. 


How to Get a Radio System 

In order to obtain a construction 
permit for a radio system from the 
Federal Communications Commis- 
sion, it is necessary to contact the 
nearest regional Frequency Allocation 
Committee. As the FCC is faced with 
many problems in assigning the avail- 
able frequency channels, it has en- 
couraged the organization of these ad- 
visory committees. They are composed 
of representatives from various in- 
dustries and radio services, who serve 
without pay for benefit of their mu- 
tual interests. 

The national committee is sub- 
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FIG. 7. L. H. Moore, president, Moutray-Moore Drilling 
Company, at remote control station in his home. He has a radio 
right beside his bed so that he always knows what's 

going on. Furthermore, Mrs. Moore always knows where he 

is and whether he is coming home for dinner. 

















divided according to industry and re- 
gion. The Gulf States Committee, for 
example, takes care of the following 
five states: Texas, Mississippi, Louisi- 
ana, Arkansas, and Florida. Either a 
representative from one of the major 
manufacturers of two-way radio 
equipment, or a local mobile radio 
specialist can usually be of assistance 
in making contact with the committee. 
After the application has been consid- 
ered, the coordinator from the com- 
mittee makes a recommendation to the 
FCC. 

To determine whether it is practical 
to use radio for a given application, 
the commercial representatives of 
major manufacturers are usually avail- 
able in the larger cities. As a courtesy 
to prospective users, these commer- 
cial engineers give general advice as 
well as recommend a system. 

In some towns, of which Abilene 
is a particular example, there is also 
a local organization that specializes 
in mobile radio communications, but 
it does not sell equipment. Through 
qualified local mobile radio consult- 
ants or engineers the best type of 
equipment for a particular system 
may be selected. 

“T was fortunate” said Moore, “in 
obtaining the services of an Abilene 
radio engineer, Herschel Peake, to de- 
sign my system for me. He made tests 
of different types of equipment and 
helped me select equipment that would 
combine long range with dependable 
operation. Price was not the deciding 
factor. We are well satisfied with re- 
sults. Our radio has cut down on the 
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SERVICE 
FIG. 8. 150-ft antenna for 250-watt 
main station in Rhodes radio system. 
(Note typical TV receiving antenna 
(a " . hung on the mast to bring in programs 
— = from Fort Worth and Dallas.) 




















Preferred power on orchard sprayers and other orchard equipment — the 

world’s most widely used single-cylinder gasoline engines on machines 
and tools for industry, construction, railroads, oil fields, etc., and on i P 
appliances and equipment for farm and home. work of making rounds and increased 


our efficiency. It is always depend- 





. ; able.” 

@..: TRADE-MARK is your guide to Two-way radio has seen a remark- 

all that is best in 4-cycle, single-cylinder, able rise since the end of the war “ 
air-cooled gasoline engine performance. 1945, and, as is often the case, the 


i | smaller business man has been fore- 
ee ee most in taking advantage of its bene- 


Milwaukee 1, Wis., U.S.A. | 


ee ee . seis | “I don’t see how we ever did busi- 
Ir the automotive field Briggs & Stratton is the recognized leader | ness without it,” is the way ss 
. . 6s se ‘tainly 

and world’s largest producer of locks, keys and related equipment. | sums it up, and now we certain y 
o | can’t do business without it.” » * * 
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FIG. 1. The section of mud line in the foreground between 
the two hammer-type unions is reversed to accommodate 
the changes in height and floor area when a 14-ft sub- 
structure replaces the 10-ft unit shown and the floor size 


is changed from 24 to 30 ft. 


P 425.22 
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FIG. 2. A difference of 4 ft in length of horizontal and ver- 
tical sections of the connecting units between unions on 
these three blowout preventer control lines allows them to 
be used as shown on a 24-ft derrick floor, or reversed for 


a rig with a 30-ft floor. 


Reversible Connections for Rig Shifts 


Lines from the ground to derrick floor can be connected rapidly 
when moving from a 10-ft to a 14-ff substructure, or vice versa 


Movine a rig from a 10-ft to a 14-ft 
substructure also means that the der- 
rick floor will change from a 24-ft 
square to a 30-ft square. This would 
usually require that all piping to the 
derrick floor, such as mud lines, water 
and blowout preventer connections, 
and steam lines (if a steam rig) would 
have to be refitted to tie in the services. 

The Housh. Drilling Company of 
Houston, howevegy utilizes accurately 
proportion revec#ible tie-in units, 
equipped with identical unions at 
both ends, so that when used one way. 
the connectors will give proper spac- 
ing and lift to fit the 10-ft substruc- 
ture and the 24-ft floor, and when re- 
versed, the connectors will take up 4 
ft of additional height to allow the 
mains to lie on the ground, and will 
be shortened by, the 3 ft absorbed by 
the wider derrick floor. 

On the mud line, Fig. 1, the hookup 
is for the 10-ft substructure, with the 
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ELTON STERRETT 


long leg of the pipe in the foreground 
serving as a horizontal extension to 
the mud main. The short end beyond 
the 45-deg bend contributes to the rise 
to derrick floor. If a 14-ft substructure 
is to be used, the ends of the tie-in are 
reversed, with the short section made 
onto the union at the right, with the 
longer section extending upward at a 
45-deg angle to meet the higher posi- 
tion of the union on the slanting sec- 
tion of the line. 

The blowout preventer service lines 
shown in Fig. 2 operate in the same 
manner. The long portion of the con- 
nector carries the elbows inward far 
enough to bring the risers vertically 
under the blowout preventer controls. 
On a 30-ft floor the blowout preventer 
control is 3 ft farther from the center. 
and the three tie-ins are set with the 
short end tied to the panel of three 


EXCLUSIVE 


lines, and the other ends extend up- 
ward for 4 ft to contact the lower ends 
of the standardized piping from the 
control. 

The steam line shown at the ex- 
treme right of Fig. 1, is also reversi- 
ble. The ell at ground level is fitted 
with a long and a short leg, so pro- 
portioned that when set as shown, it 
will extend the line horizontally and 
meet the drop line from the engine on 
a 10-ft substructure, or may be re- 
versed as the 30-ft floor extends the 
engine platform 3 ft nearer to the 
main steam distribution line. 

The engineered connections de- 
scribed are made without cutting. 
welding, or exchange of units. These 
2-way connectors allow the distance 
from well center line to boilers to be 
kept at 150 ft, regardless of the der- 
rick floor size, and permit one stand- 
ard to be followed for all rigging-up 
operations. ~ ee 
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P. O. Box 3091, Houston, Texas 


Canada —’Canadian-Vickers, Montreal, Canada 
Steriing Areas — Le Grand, Sutcliff & Gell, Ltd., Southall, Middle- 
sex, England. Address Export Inquiries for All Other Countries 
to P. O. Box 3091 Houston 1, Texas. 








U. of T. Research Center 


Six of 17 laboratories in plant nine miles from 
Austin, Texas, are devoted to oil industry problems 


FRED D. THOMPSON 


Ax expanding program of research 
of direct benefit to the petroleum in- 
dustry is detailed in the semi-annual 
report, just released, of The Off-Cam- 
pus Research Center of the University 
of Texas at Austin. 

The Research Center is situated 9 
miles northwest of Austin. During 
World War II it was a government 
magnesium plant. The university has 
acquired it to facilitate its increasing 
research activities. Twenty-six of the 
former plant’s 34 buildings now house 
17 laboratories. Six of them are de- 
voted to oil industry research, J. Neils 
Thompson, director of the Research 
Center, reports. 

Thompson maintains that educa- 
tional institutions have an obligation 
to conduct such research. 


“In a state which has produced 
more than 1714 billion dollars worth 
of oil in little more than a half cen- 
tury,” he writes, “the educational sys- 
tem would be negligent indeed if it 
did not contribute heavily in both ap- 
plied and basic research to the petro- 
leum industry.” 

“Problems are encountered fre- 
quently in modern oil industry tech- 
niques and processes which only re- 
search can solve,” he continues. “To 
assist the industry in the solution of 
its problems is one of the major goals 
of University of Texas research.” 


Each of the six laboratories cited 
is an integral part of some University 
department or bureau. Three of them 

the Well Sample and Core Library, 
the U. S. Geological Survey Labora- 
tory and the Mineral Technology Lab- 
oratory—are under the executive su- 
pervision of Dr. John T. Lonsdale, 
head of the University’s Bureau of 
Economic Geology. 

Activities of the six laboratories are 
described as follows: 


|. The Well Sample and Core 
Library of The Bureau of Economic 
Geology is one of the largest public 
collections of its kind in the United 
States. It contains 3,000,000 individ- 
ual samples representing 32,000 oil, 
gas and water wells in every section of 
the State. The collection weighs 300 
tons and, in length of geologic sections 
represented, measures approximately 
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15,000 miles. The library also has a 
substantial collection of oil well cores. 
From 150 to 200 oil company geolo- 
gists make use of the collections in 
their investigations annually. The well 
samples are conveniently filed, ma- 
terial is easily located, and visiting 
geologists and students have the privi- 
lege of subjecting the samples to any 
process of analysis desired. The li- 
brary is designed to promote a greater 
knowledge of the geology of Texas by 
bringing together an extensive range 
of material. More specifically, it offers 
a permanent file of subsurface sam- 
ples which can be worked and re- 
worked as new discoveries are made 
and new techniques developed. 


2. The U. S. Geological Survey 
Laboratory is investigating geolog- 
ical conditions in the limestone reef 
oil fields of North and West-Central 
Texas. The recent discovery of oil in 
buried fossil reefs in Scurry County 
caused oil companies and educational 
institutions alike to call for such an 
investigation. Previously, oil produc- 
tion from reef fields had been limited 
and therefore little was known about 
the occurrence of these large porous 
limestone reservoirs. Now the Texas 
discoveries and the discovery of oil 
in fields of the same type in Western 
Canada have stimulated scientific stu- 
dies of reefs everywhere. A tremen- 
dous amount of material is available 
for study. Recently the laboratory ob- 
tained twelve tons of cores from the 
Texas reef fields, and these are being 
subjected to basic analysis in an at- 
tempt to determine the environment 
under which the reefs were formed. 
This may provide a key to the problem 
of reef occurrence. Considerable 
knowledge of the occurrence of mo- 
dern reefs has been gained in recent 
years by studies in the South Pacific, 
and it is expected that eventually some 
of the scientists who have beer a 
these expeditions will be brought in 
for consultation. As a part of this in- 
vestigation, outcropping rocks and the 
animal and plant life they contain also 
are being studied and mapped. The 
laboratory’s work is a cooperative 
project sponsored by the United States 
Geological Survey and the Univer- 
sity’s Bureau of Economic Geology. 
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3. The Mineral Technoiogy 
Laboratory is engaged in making 
analyses, physical or chemical or ‘oth, 
that contribute to or definitely estab. 
lish the identification and classifica. 
tion of minerals and rocks being stu- 
died by the staff of The Bureau of 
Economic Geology. 

Considerable time also is devoted 
to interested citizens who send in spec- 
imens for identification with inquiries 
as to their possible commercial value. 
Typical among such samples are sand 
for glassmaking, limestones, dolo- 
mites, and various rocks believed to 
contain radioactive elements. 


4. The Petroleum Engineering 
Oil Well Core Depository is contri- 
buting to a systematic attack on the 
problem of increasing recovery of oil 
from Texas oil fields. Nearly 13 bil- 
lion barrels of oil have been produced 
in Texas to date. More than 151, bil- 
lion barrels are estimated to be in our 
proven primary reserves. Competent 
authorities estimate another 151% bil- 
lion barrels of oil exist in already 
proved territory that cannot be recov- 
ered by methods now in use. 

The depository contains a complete 
set of cores from the Woodbine sand 
of the Cayuga oil field. It is believed 
to be the only complete set of cores 
from one field in existence. This ma- 
terial is being studied by members of 
the Petroleum Engineering Depart- 
ment with particular emphasis on de- 
termining the number and sizes of 
pore systems and their classification, 
and the effect of freezing when cores 
contain salt water and oil. The prac- 
tice of core freezing has been wide- 
spread for several years because it 
permits their transfer to laboratories 
with their full fluid content, but no 
scientific work has yet been published 
setting out whether the freeze process 
affects the porosity or permeability 
of the core material to the extent that 
the frozen sample would not be rep- 
resentative of the field formation. 


5. The mass spectrometry section 
of the Spectroscopy Laboratory 
brings electronics into the field of re- 
search applicable to the oil industry. 
Research activities of this section are 
centered about the problem of de- 
termining the energies required to 
ionize molecules and the energies re- 
quired to break the chemical bonds 
in the molecules, particularly in hy- 
drocarbons. For this purpose a mass 
spectrometer is used. Molecules under 
investigation are bombarded with 
electrons of controlled energy from 
which can be determined the ioniza- 
tion potentials of the molecules and 
the bond strengths of atoms in the 
molecules. ~ 

Since many refinery operations 
such as cracking and alkylaticn 1- 
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The right jar | 
for the job at hand 





Jarring Jerry 





THE JOHNSTON-SUTLIFF HYDRAULIC JAR 


A Jar that hits anu desired blow, at 
any time, to meet any condition— 


without pulling out of the hole 


Write For Descriptive Literature! 





M. 0. JOHNSTON OIL FIELD SERVICE CORPORATION 
3035 Andrita Street — Los Angeles 65, California 
“Servicing California and Rocky Mountains”’ 


M. 0. JOHNSTON OIL FIELD EXPORT CORPORATION 
3035 Andrita Street — Los Angeles 65, California 
“Exclusive Export Sales”’ 
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THE WORKING COMBINATION 


of Axelson Deep Well Pump 
Plungers and Axelson Duax 
Pump Liners delivers more oil at 
less lifting cost with less down 
time... proved in Axelson’s almost 
60 years of service to the petroleum 
industry. 
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: List Choice 


AXELSON MANUFACTURING CO. * PLANTS—Los 
Angeles 58; St. Louis 16 * OFFICES— New York City 7; 
Tulsa 1; Buenos Aires, Argentina; Caracas, Venezuela * 
DiIsTRIBUTORS — Jones & Laughlin Supply Co.; Great 
Northern Tool & Supply Co.; Industrial Agencies, Ltd., 
San Fernando, Trinidad, B.W.|.; Industrias Waldrip & 
Campbell, Barcelona & Maracaibo, Venezuela; Domin- 
ion Oil Field Supply Co., Ltd., Calgary, Canada; South 
American Supply Co., Avenida Tacna 592, Lima, Peru. 


To obtain mote information on products advertised see page E-45 


Dr. J. T. Lonsdale 
Director, Economic Geology 


J. Neils Thompson 
Director, Research Center 


volve chemical reactions, and in particular ionic chemical 
reactions, knowledge of bond strengths, and of ionization 
energies can be of considerable value in interpreting the 
mechanisms of reactions presently in use and in predicting 
new reactions which might be of value. 

The emission spectrographic section of the same labora- 
tory also employs techniques of widespread practical use. 

6. The Electrical Engineering Research Labora- 
tory since World War II has devoted much of its time to 
a study of the propagation of radio waves through to lower 
atmosphere. This work is sponsored by the Office of Naval 
Research and has a direct bearing on national defense. But 
information that has resulted from these studies for the 
Navy is also of interest to the oil industry because of the 
development of off-shore drilling in the Texas tidelands. As 
an example, extensive radio wave propagation and meteor- 
ological investigations were made by the laboratory’s staff 
along the Gulf Coast and over coastal waters. These were 
recognized as significant to the industry in that it, too, is 
concerned with the propagation of radio waves over the 
Gulf because of problems arising in such areas as commun- 
ications, navigation and radar storm detection. * et 


Well Sample and Core Library, The University of lexas’ 

Off-Campus Research Center, contains drilling samples from 

32,000 Texas oil, gas, and water wells. The collection !s 
used by many oil company geologists. 
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“Stroke! . . . Stroke! . . . Stroke!” barks the coxswain. The men move in exact unison. 
The oars flash like a single mechanism. Precision teamwork wins! It is the same in 
slush pump operation. Piston, rod, liner, packing . . . must operate in perfect alignment, 
have perfect fit, work together with perfect mechanical precision. 


The new MISSION “Super-Service” Liner . . . accurately bored, induction hardened 
to uniform case thickness, precision honed, and “Satin Finished”. . . now enables 


you to obtain the same top quality in liners that you obtain in MISSION Pistons, 
Rods, Packing, and Valves. 


i} These products constitute a perfectly mated “team” . . . insure unmatched economy, 

: i tion! Y t . . « Missi i 
~ ‘Mission Silver in slush pump operation! Your supply store handles them Mission Manufacturing Haden tinea 
ep Valve for Co., Houston, Texas. Export: 30 Rockefeller Plaza, New York. European Address: 


Service Valve for 


Normal Pressures London, England. High Pressures 


TQUING DOG” SLIPS 
BING SWABS 3 

PLUG VALVES St j= 1S SMa 
CENTRIFUGAL PUMPS fe, . 
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FIG. 1. One of the parallel string 
paraffin control systems in operation on 

a pumping well in the South Cowden field 
of Ector County, Texas. The oil- production 
is pumped up: through the 1-in. tubing (at 
left of the 2-in. tubing string through 
which the rods are operating); through the 
special valve used for inserting the soluble 
plugs; and on out through the 2-in. flow 
line that returns to the ground and 

carries the oil on to the stock tanks. The 
l-in. piping serves to fill the 65-gal. 
barrel-type oil reservoir behind the A-frame 
of the pumping unit, which supplies oil to 
the beam-operated pump that is used 


Soluble Plug Systems Used to 


Control Paraffin Deposition 


Operators reduce downtime and the expense of 
cleaning paraffin out of tubing and lease lines 


K. MARSHALL FAGIN* 


T uroucu the installation of soluble 
plug injector valves‘ and means for 
‘lowing or pumping one or two solu- 
ble plugs’ through the tubing and/or 
flowlines every week, many operators 
have found that serious paraffin depo- 
sition can be controlled effectively at 
a very nominal cost. These soluble 
plug injection systems have been de- 


*Editor, Drilling and Producing. 
‘Manufactured by .Kinney Machine & Man- 
ufacturing Co., Odessa, Texas. 
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signed for and installed on pumping 
wells, flowing wells, gas-lift wells, and 
lead lines from the wells to the separa- 
tors or stock tanks. 

A “parallel-string” control system 
has been devised for controlling 


paraffin deposition in the upper part 
* of the tubing string on pumping wells. 


A special cross-over tee’ is installed 
on the tubing string at some point be- 


EXCLUSIVE 


to pump the soluble plugs down through 
the 1-in. tubing after insertion 
in the special valve. 


low the level where paraffin begins to 
accumulate in the tubing. This point 
varies from field to field and from 
well to well within a field, however, 
paraffin deposits are usually heaviest 
in the upper part of a well where gas 
begins to break out of solution and 
the formation temperatures are lower 
than in the oil producing zone. 

A 1-in. macaroni string is then con- 
nected to the cross-over tee and run 
in the well parallel to the tubing 
string. It is clamped to the tubing at 
regular intervals of about 100 ft, and 
emerges beside the tubing (see Figs. 
1, 2, and 3) through a special paral- 
lel-string tubing head. 

A plug injector valve is installed 
on the top of the 1-in. tubing string, 
and the lead line from the well is con- 
nected to a 2-in. tee above the injec- 
tor valve. A 1-in. supply line is run 
from a swedge above the 2-in. tee 
over to the 65-gal supply tank, which 
is set behind the A-frame of the pump- 
ing unit (see Fig. 2). A 1-in. bypass 
line, which helps support the supply 
line, is run down below the cover on 
the cellar floor and is connected to 
the main tubing string. 

A simple beam-operated hydraulic 
pump is mounted at the front of the 
pumping unit A-frame for use when 
injecting and pumping a soluble plug 
down through the 1-in. tubing string. 
Oil from the 65-gal tank is pumped 
down through the injector valve, forc- 
ing the soluble plug ahead of it, and 
thus removing paraffin deposits rom 
the 1-in. tubing. ; 

Pumping wells equipped with the 
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ONE-PACKAGE... 
flat-set skid-mounted 
GB-800 


TWO-PACKAGE ... 
single-step GB-800 
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0 hp. Skid Mounted Rig! 





In Line and Individually Driven Pump Drives. This view shows 
the double pump drives located at the back of the compound- 
ing transmission. The pumps may be driven simultaneously at 
different speeds. Their position eliminates the need for notching 
the substructure or using belt idlers, and permits mounting the 
two pumps in line, simplifying manifolding. 
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Easier, Faster Engine Installation. 
Use of Airflex clutches eliminates 
mechanical connections between 
the engines and transmission, 
simplifying the removal and in- 
stallation of the engines. During 
this operation it is not necessary 
to disturb oil lines, air lines or 
chains. Once aligned, no re- 
alignment of the engines is re- 
quired. Many power flow com- 
binations are possible when a 
3-engine, 2-pump compounding 





transmission is used, such as is pictured here. 
For example: No. 2 and No. 3 engines may be used, 


separately, to drive their respective pumps at different speeds, 
or may be compounded to drive either pump or both pumps. 


Clutches Positioned for Easier Maintenance. This photograph 




















was taken from the rotary side, with the Emsco auxiliary 
brake package removed. It shows the rotary, drum 
high and master direct air clutches mounted 


on the outboard ends of the shafts to 
facilitate maintenance. Also shown 
is the auxiliary washdown 
pump drive, provision for 
driving the Thyrite generator, 
and the three Emsco herring- 
bone gear-type oil pumps used 
in pressure lubrication system. 


Printed in U.S.A. Adv. No. 110-51 
















































parallel string system of paratflin cop. 
trol are normally pumped through the 
l-in. tubing string. The upper portion 
of the main tubing string is thus 
closed off to production, so that very 
little, if any, paraffin is deposited jp 
it above the 1-in. cross-over tee even 


though the fluid level changes. 


The plug injector should be used 
to avoid damage to the soluble plugs, 
for unless proper provision is made 
to get the plugs into the flow line, 
plugging of the flow line may result, 

Almost all paraffin deposition then 
takes place in the 1-in. parallel string, 
and this is broken up and pumped 
out after each running of a soluble 
plug. After the plug is through the 
paraffin that may have been deposited 
in the 1-in. tubing, the injection pres. 
sure drop is noted on the pressure 
gage, and the flow of oil from the 
hydraulic pump is switched through 

aie the by-pass line into the main tubing 
FIG. 2. Another parallel string paraffin control system in operation on a string. Oil is then pumped into the 





well in the North Cowden field of Ector County. The latch-type main tubing while production from 
connection on the underside of the walking beam enables the pumper — i. ae aoe pone line 
‘ : : p e ’ slug is 
to connect and disconnect the hydraulic pump without thus pumped back out of the Lin, aa 
stopping the pumping unit. . string and on into the flow line, fine 
where it dissolves in a few hours. The The 


oil supply tank is then refilled for 
use when the next plug is run. the 


A 9500-ft reef lime pumping well* 


*Sunray Oil Company’s Brown No. 1. 
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wa 

j FIG. 4. A soluble plug injector valve installed on de 
the lead line of a pumping well in the North tio 


: Snyder field of Scurry County, Texas. Plugs cal 
5 are inserted periodically in this valve to control r1 
paraffin deposition in the flow - 

‘ line to the stock tanks. 


i 
we 












FIG. 3. After a quarter turn of the plug injector valve, the 
flat plug on the valve can be removed and a soluble plug 
injected without leakage of oil. The flat plug is then replaced, 
the valve turned back a quarter of a turn, and the hydraulic 
pump engaged to pump the plug down the 1-in. tubing. 
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Sea 


FIG. 5. Soluble plugs are injected periodically in the lead lines from 
flowing wells like this in the North Snyder field of 

Scurry County by closing the tubing gate and the valve on the lead 
line (right). The flat plug in the top of the 2-in. tee (behind the tubing 
pressure gauge) is removed, and the plug is inserted into the lead 

line. The flat plug is replaced and the valves are reopened. 

The well pressure then forces the soluble plug on through 

the 2-in. flow line to the separator at the tank battery. 


near Lamesa, Texas, provides a typi- 
cal example of the effectiveness of 
the parallel string system. The well 
produced 40 deg API oil and some 
water from a subsurface pumping 
depth of 7500 ft. Paraffin accumula- 
tion in the upper 2000 ft of the tubing 
caused a serious loss of producing 
time and expense for pulling and 
cleaning out every month. 

A parallel string of 1-in. tubing was 
installed to a depth of about 2,000 ft, 
and one soluble plug was run every 
week. Thereafter, the well was 
pumped for several months without 
loss of time due to paraffin deposition. 
When it was pulled recently for re- 
pairing the pump, the rods and tubing 
above 2000 ft were found to be almost 
free of paraffin, and only a small ac- 
cumlation was noted on the rods be- 
low that depth. 

The cost of installing a parallel 
siting system is nominal when opera- 
tors count only the small extra cost 
of adding it when a well is being 
pulled to remove paraffin accumula- 
fons or to repair the subsurface 
pumping system. 

Soluble plug paraffin control sys- 
tems are being installed by several op- 
frators on both pumping and flowing 
wells in the Scurry County Reef fields 
as shown in the accompanying photos. 
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Most of those installations now are 
for the purpose of injecting soluble 
plugs into the flow lines from the 
wells to the separators, however, as 
the working fluid level declines in the 
pumping wells in the field, paraffin 
accumulations in the upper part of 
the tubing strings may require meas- 
ures, such as the parallel string sys- 
tem, for control of the paraffin depo- 
sition. 

Soluble plugs are designed for 
pumping through pipe and tubing of 
various sizes and for pumping through 
standard and extra heavy ells and 
other connections that may be used on 
the lines. Where considerable paraf- 
fin accumulation is likely to be pres- 
ent in a line, or when little extra pres- 
sure is available for forcing the plug 
along, operators have found it best to 
pump a small plug through first and 
to follow it with consecutively larger 
plugs until the line is cleaned out suf- 
ficiently for setting up a schedule with 
the proper-sized plug. 

Thus, a 2-in. flow line may be 
cleaned first with a l-in. plug, then 
a 1%%-in. plug, and finally a 2-in. 
plug. This procedure may save mov- 
ing in a portable pump or making 
other arrangements to force a plug 
through a line that has heavy paraffin 
deposition. eee 





BUILDS FINE 

SPECIALIZED MARINE 
EQUIPMENT FOR THE 
PETROLEUM INDUSTRY 


Submersible 
drill barges 





Boiler and 
ompressor barges 


Water, oil, and 
supply barges 


Submersible well- 
servicing barges 


Drydock for fast 
haul-out and repair 
of marine drilling 
equipment 





Levingston is not only located con- 
veniently with respect to marine drilling 
operations on the Gulf Coast, but here 
you will find marine engineers and 
constructors who understand the lan- 
guage of oil operators. Bring your 
marine petroleum equipment problems 
to Levingston first for a quick eco- 
nomical solution. 


Orange, Texas 


To obtain more information on products advertised see page E-45 
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’ m 
F your —— is a Bucyrus-Erie, you'll find “ 
it rating “tops” on every point, adding up m 
to a score that means MONEY MAKING "i 
PERFORMANCE on your jobs! st 
FOUR GREAT MODELS: _ 
a 
24-L, 28-L, 36-L and 48-L : 
BUCYRUS-ERIE CO., South Milwaukee, Wis. ef 
e { 
FIRST with the FINEST t 
in Spudders . 
87s51 — ‘ » 
( —22 See or Wri Your [BUCYRUS lige = ren r Distributor \ p 
V 
I 
BEACON SUPPLY CO.- - - Borger anu Pampa, Texas IVERSON SUPPLY CO. — Oklahoma City, Stine and yoo i 
ft an 

BECKWITH MACHINERY CO. - Pittsburgh and Bradford, Pa. ee ae t 
BUCKEYE SUPPLY COMPANY == - - Zanesville and LUCEY EXPORT LTD. - = Calgary and Edmonton, Alte. 
Wooster, Ohio; El Dorado and Chase, Kan. THE McJUNKIN SUPPLY CO, - Charleston, W. Va.; Allen, Ky. 
DRILLERS SUPPLY CO.- - = = = = Joplin, Mo. OLYMPIC SUPPLY CO. - = - = «= Seattle, Wash. ) 

DRILLING & MINING EQUIPMENT CO, - Los Angeles 21, Calif. RANDALL-ZOGG SUPPLY CO. - = = Princeton, Ind. 
GREAT NORTHERN TOOL & SUPPLY CO. - - THE STRAKER SUPPLY - - = = Mt, Pleasant, Mich. | 
- «= Billings, Kevin and Cut Bank, Mont.; teehee, Wyo. TILLSONBURG PIPE & SUPPLY CO. - - __ Tillsonburg, Ont. | 
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New Developments in 


Diamond Coring' 


Diamond core heads used in conjunction with rock bits aid 
in keeping bores vertical in soft, steeply dipping shales 


ROBERT A. WATSON* 


Tue story of diamond coring has 
been related in many ways, many 
times, since diamond coring in oil 
wells was begun in its present form 
about six years ago in West Edmond, 
Oklahoma. Most operators and drill- 
ing contractors are familiar with the 
story, however, it might be in order 
to review briefly some of the high- 
lights of the story and the several 
qualities of diamonds now in use by 
the oil industry. 

Almost all diamonds are imported 
from Africa (via a detour through 
the British Isles) and are sold to the 
diamond equipment manufacturers 
through brokers. The source of supply 
is identical to one and all, and prices 
are standardized regardless of the size 
of purchase. Manufacturers of dia- 
mond equipment, through long expe- 
rience in appraisal and usage of dia- 
monds, have set up their own individ- 
ual price and usage standards, and 
among reputable manufacturers these 
standards are relatively the same. 

In the not too distant past there 
was presented to the oil industry a 
large amount of sales propaganda re- 
garding the tremendous savings to be 
effected by the usage of so-called 
“cheap” diamonds in core bits. Al- 
though it was proved by subsequent 
experience that in some few areas 
actual savings could be made by the 
usage of the cheaper diamonds, it was 
proved as well that cheaper diamonds 
were of inferior quality for coring 
purposes in many areas and actually 
increased the coring costs! The point 
to remember is simply that purchas- 
Ing diamonds is similar to buying 
any other commodity that is sold in 
varying degrees of quality; you get 
what you pay for, no more, no less. 

0 begin a discussion of some of 
the newer developments, diamonds 


Substance of a recent talk before The Petro- 
— Engineers’ Club of Dallas, Texas. ; 

. *Seles and Service Engineer, Drilling & Serv- 
lee, fne., Dallas, Texas. 


are increasingly in use as a tool for 
“making hole” in those areas where 
the life of a rockbit is short. In these 
areas the formations to be penetrated 
are hard, thick, and usually deep. Spe- 
cial problems such as either very high 
or very low circulation rates occa- 
sioned by the condition of the hole 
have been solved by special bit and 
core barrel designs. 

As there have been papers pre- 
sented regarding the relative econom- 
ics of full-hole diamond coring as 
compared with conventional drilling 
methods, this phase of the newer de- 
velopments will not be amplified. It 
might be well to note, however, that 
some members of the industry who 
are not completely familiar with dia- 
mond coring appear to have the im- 
pression that diamonds as a coring 
tool are to be used only in hard for- 
mations. Actually, diamonds were de- 
signed originally to effect full recov- 
ery in very soft formations, and their 
usage in the harder formations has 
developed as time went by. Further, 
a formation so soft that full recovery 
cannot be obtained is yet to be en- 
countered. 

We are all familiar with the difficul- 
ties surrounding the drilling of 
steeply-dipping shale formations via 
the rockbit method. The Springer 
Shale in Southern Oklahoma is a 
notable example of such a drilling 
problem. Holes go off up-dip, whip- 
stocking is frequent, and trips to 
change rockbits are all too numerous. 

To aid in combating this problem 
a shale tool, or “straight-hole” tool 
(see Fig. 1), has been developed. 
This consists of a diamond core bit, 
full-hole size, with a rockbit placed 
inside and directly above. The rock- 
bit’s function is to chew up the core 
that is cut by the diamond bit. The 
assembly is made up to the drill collar 
with a short sub. With this tool it is 
possible to make hole rapidly in the 


THE PETROLEUM ENGINEER, June, 1951 








FIG. 1. “Straight-hole” tool for 
use in steeply dipping soft shale 
sections combines a diamond 
coring bit with a rock bit, which 
drills up the core. 











steeply-dipping shale, and, in every 
usage to date, the hole has been 
brought back toward the perpendicu- 
lar from its drift up-dip. The tool may 
be used in any soft, steeply-dipping 
formation; it is not recommended for 
usage in hard, abrasive formations. 

Whipstocking with diamond core 
bits is not new, but it is notable that 
this usage is becoming more and more 
prevalent. One outstanding example 
is the job done in a Texas Panhandle 
well in which 19 mills succeeded only 
in wearing a shoulder in the perma- 
nent whipstock. A regular diamond 
core bit and barrel were run and re- 
covered, along with a core of the for- 
mation a long, sword-shaped piece of 
the whipstock, which was cut in the 
process of taking off at the desired 
angle. More recently, an operator cut 
a window in 65%-in. pipe and set a 
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FIG. 2. This was the bottom of the ‘‘fish.”” Notice how much 
of the tool joint has been cut down by the diamond rotary 
shoe, which was used to wash over. 


removable whipstock, Thirty days and 
27 rockbits later, the operator was 
till trying to get out of the window. 
\ 55¢-in. diamond core bit on a regu- 
lation core barrel was run and began 


utes per foot. 


to drill ahead at the rate of ten min- 


Diamond rotary shoes are proving 
very economical in drilling over 
“fish” in many instances. Recently in 


FIG. 3. Operator points to long section of cement recovered 
by a diamond coring bit used to drill over a 
section of drill pipe that was cemented in the hole. 


West Texas, an operator left three 
joints of 414-in. drill stem in the hole, 
along with a drill-stem testing tool. 
After spending about 30 days run- 
ning every style conventional rotary 








A Completely New 
And Revolutionary 
Device For Control- 
ling The Flow Of 
Producing Wells 










® Automatically controls production 


® Automatically prevents excessive loading 


® Permits positive regulation at the 
lowest possible gas-oil ratio s 


® Reduces paraffin problems to a minimum 


® Automatically controls gas surges 


The Bowen 
Automatic 
Flow Control 
is economical 
in price, easy 
to instal), 
and simple 
to operate. 


Write For Descriptive Bulletin! 
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‘“‘FISHING’’ AT 
3 A.M. AGAIN? 











HONEST HONEY -HERE’S 
MY GEOLOGRAPH 
CHART TO PROVE IT! 








You get the important details as you drill, when 
you use Geolograph Mechanical Well Logging 
Service! It's the sure way to keep up to the 
minute . . . to know where you are all the time! 
Complete enough for any job — yet reasonable 
enough for the small operator. 


ABILENE, HOUSTON, ODESSA & WICHITA FALLS, TEX. ° CASPER, WYO. 
SHREVEPORT & BATON ROUGE, LA. * BAKERSFIELD, CALIF. 
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‘“*TIME WILL TELL’’ 


SEB THe GEOLOGRAPH CO. int 


P.O. Box 1291 Oklahoma City 
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WUD THINNING AGENTS 


As drilling proceeds through the sedimentary beds of clays, shale and 
sand, tiny particles of these solid materials enter the drilling fluid. Many of 
the formation solids picked up by the drilling mud have a particle size that is 
in the colloidal range. Then, very small amounts of contaminants . . . such as 
salt or calcium compounds . . . cause these minute particles to agglomerate 
into a spongy mass. In order to break up the tiny particles so that they act 
independently of one another instead of as spongy agglomerates, Magcobar 
has available special materials which chemically disperse these solids. This 
allows the operator to properly control the physical characteristics and take 
maximum advantage of the mud-making properties of the formations drilled. 
This results in a drilling fluid with optimum characteristics as to weight, viscosity, 
gel strength and wall-building properties. Check with your Magcobar field 
engineer on how you can take full advantage of the economies possible with 
Magcobar mud thinning agents. Stocks of Magcobar products are carried in the 
field by more than 300 Magcobar Dealers, ready to serve you day or night. 


MAGNET COVE BARIUM CORPORATION 
MALVERN, ARKANSAS e HOUSTON, TEXAS 
One of the Dresser Industries 


lowers viscosity, gel 


—A high quality quebracho 
strength and water loss. 


extract in powdered form. 



































Complete 
DRILLING MUD SERVICE 
_ i EE 


pn... THE PIONEER 
ID REASONABL 
; ND RS COMPLETED 
DECADE OF SERVICE 
© THE OIL INDUSTRY 


—A neutral complex phos- 
phate which is a powerful 
deflocculating agent. 


—A pre-dissolved solution of 
caustic soda and quebracho. 





INCREASE PRODUCTION 
Clean Out Better With 


Pump O. D. sizes are: 
2%, 3, 3%, AY, 5, 
5% and 7 inches. 20, 25 
and 30 ft. length. Strong 
bail welded to heavy 
seamless steel tube. 
Heavy grooved plunger 
assures liquid seal. Wire 
line direct connected to 
plunger for great suction. 


MILLER BAILERS 


Bailer O. D. sizes are: 
3, 3%, 4%, 5 and 5% 
inches. 20, 25 and 30 ft. 
length. 


Miller Sand Pump Co. 


General Office Box 4516 
1524 SE 29th St. 


OKLAHOMA CITY 9, OKLA. 
EXPORT OFFICE 
30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 


See Composite Catalogue 
Page 3805 











OPEN" 
SALT WATER 
DISPOSAL SYSTEM 


Shackelford 


County, 
Texas 























shoe obtainable, the operator began 
the use of diamond rotary shoes. Two 
of these were used in cutting to bot- 
tom. Long sections of the drill pipe 
were shaved off in the process (see 
Fig. 2). The cutting time of the op- 
eration was much more rapid than 
one would expect, and needles to say, 


’ this operator was very pleased with 


the results. 


Giamond Bits Improved 


It should be pointed out that new 
developments in bit design, matrix 
content, and barrel design have con- 
tributed greatly toward the solution 
of the special problems that are now 
being solved as routine matters. In 
the early days of diamond coring, 
using the soft matrix and early bit de- 
signs, such usages would have been 
impossible. 

One of the most recent develop- 
ments concerns wire-line diamond 
coring, which has heretofore been 
just out of reach. Several years ago, 
after many thousands of dollars had 
been spent in fruitless efforts, wire- 
line coring with diamond bits was 
virtually abandoned, although not 
forgotten. Through the years some ex- 
perimentation has been continued and 
in the very recent past, utilizing the 
latest developments in matrix and bit 
design, plus improved coring tech- 


niques, some success has been ob- 


tained. Although these techniques are 
still in the experimental stage, the 
results look promising, and it is be- 
lieved that wire-line diamond coring 
might be accomplished effectively in 
some areas now. It is hoped that good 
news may be given to the industry 
soon because coring by the wire-line 
method is most desirable in many in- 
stances. 


Contract Coring 


One of the diamond coring usages 
being presented to the industry today 
as a new development is coring done 
under contract—the “so-many-dollars- 
per-foot” method. This is by no means 
a new development, for oral discus- 
sions regarding the relative merits of 
contract coring versus coring with 
purchased equipment have been held 
for several years, It is possible, how- 
ever, that a discussion of these relative 
merits has not appeared in print prior 
to this time. 

First, what are the hazards involved 
in diamond coring? One, and prob- 
ably the greatest one, is the presence 
of junk iron, chert, and/or other for- 
eign materials in the hole that will 
damage the diamond bit over and 
above normal wear. Second, the 
hazard of formations so hard and 
abrasive that the life of a diamond 
bit is short, with resultant low foot- 
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Electric Plants 


aan 


Model 3CK 
3,000 watts 
A.C. or D.C, 


HEAVY-DUTY PORTABLE 
& STATIONARY MODELS 
Diesel, Gas, Gasoline-powered 


@ ONAN oilfield electric plants 

provide dependable light and 

power for oil field applications. 

A complete range of A.C. and 

~-= D.C. models... all conservatively 

rated for continuous, dependable service helps you 
choose the right plant for the job. Lightweight, 
air-cooled models from 400 to 5,000 watts; heavy- 
duty, water-cooled, gas-gasoline-driven plants from 
3,000 to 75,000 watts. Air-cooled Diesel electric 
plants 2,500 and $,000 watts. Water-cooled Diesels 
from 12,500 to 75,000 watts, powered by IH 


engines. Write for LL 
W. ONAN & SONS INC. 


7485 Royalston Ave., Minneapolis 5, Minn. 











THE RED U-BOLT 
TELLS YOU ~~ 


@ They're drop-forged 
© Hot dip galvanized 
© They're genuine 


CROSBY 
CLIPS 


They’re 
America’s 
largest-selling 


DROP-FORGED 
WIRE ROPE FASTENERS 
Ww DISTRIBUTORS EVERYWHERE 


AMERICAN HOIST & DERRICK CO. 
ST. PAUL 1, MINNESOTA 
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N the Hyatt Hy-Load line of cylindrical 
roller bearings there are the non-sepa- 
rable types where the rollers, separator and 
races are assembled into a single unit. They 
are made for applications where the bear- 
ing must be assembled as a complete unit. 
They also may be used in applications where 
no shoulder stop is provided to retain the 
outer race endwise. 

Two of these non-separable types are 
made with cages or separators in which the 
rollers are pocketed between the inner and 
outer races. The two other types have a full 
complement of rollers and therefore are 


able to carry. greater load capacity than is 
possible with a cage type bearing. 
e & ~ 

Complete information about the use of 
these and all Hyatt Hy-Load Roller Bear- 
ings is contained in Catalog 547...a com- 
plete engineering guide to radial bearing 
selection and use. You will find that Hy-Load 
Bearings with the large selection of bearing 
types and the wide range of sizes which are 
made in every type will fit almost any appli- 
cation need. Write for your copy of Catalog 
547 today. Hyatt Bearings Division, General 
Motors Corporation, Harrison, New Jersey. 
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ages and high costs. Third, the hazard 
of core barrel failure and a resultant 
fishing job. 

A company or individual that pur- 
chases diamond bits and core barrels 
assumes all these hazards. If the cor- 
ing is done by a contractor, does he 
reduce the responsibility of the opera- 
tor by assuming any of or all these 
hazards? No; he assumes none of 
them. He must be guaranteed a clean 
hole; he carefully includes a “back- 
out” clause in the contract that may 
be exercised if, in his opinion the 
formation is wearing out his bits too 
rapidly, and he assumes no responsi- 
bility for the core barrel. 


Operator’s Hazards 


In other words, the operator as- 
sumes all the hazards in using either 
owned equipment or contract equip- 
ment, and when contracting he under- 
writes the operation, actually guaran- 
teeing the contractor a profit! Why 
should the operator bear the addi- 
tional expense of the contractor’s 
profit margin? 

There is yet another hazard in con- 
tract coring for which the operator is 
liable and of which he is rarely aware, 
for reasons that should become ob- 
vious. In order for the contractor to 
achieve the maximum profit from his 
operations, the diamond bit must cut 
several hundred feet of core, and thus 
must be used in several wells for sev- 
eral operators. As the bit dulls 
through usage, the cutting time per 
foot increases. As a result the opera- 
tor in whose well a dull bit is being 
used is paying much more per foot 
than he should in rig time, which is 
probably the greatest single cost item. 

For example, a rig that costs $800 
per day is costing $0.55 per minute. 
An increase of 10 minutes per foot in 
coring time may result from usage of 
a dull bit. Such an.increase is by no 
means unusual and it may cost that 
operator as much as $5.50 per foot 
more than it would with a new bit. 


Contractor’s Savings 


The contractor predicts the time to 
retire the diamond bit, so the operator 
who is fortunate enough to receive 
usage of the bit while it is new re- 
ceives the full benefit of the rapid cor- 
ing time and resultant saving in rig 
time. The unlucky operator in whose 
well the dulled bit is used, however, 
is penalized heavily by the slow cut- 
ting time, and, as shown previously, 
this is a substantial cost. The addi- 
tional cost hazard that is occasioned 
by the use of a dull bit does not exist 
when the equipment is purchased, 
since it is a simple matter for the op- 
erator to determine through expe- 
rience the proper time to replace the 






diamond bit, both from the stand. 
point of cutting time and diamond 
salvage content. 

In isolated instances brought about 
by personnel and management prob. 
lems, and for the small operator who 
cores but a small amount each year, 
coring by contract is believed io be 
advantageous, however, for compa. 
nies or individuals that have a num. 
ber of rigs and coring operations he- 
ing performed annually, it has been 
found more economical to purchase 
the diamond coring equipment rather 
than to contract the coring by the “so. 
many-dollars-per-foot” method* * * 
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Less Down Time 


More Production 
With a JENSEN 


You don’t have to take our 
word for it. Our customers rec- 
ords show they get less down time 
and more production with a JEN- 
SEN than any other pumping unit. 


JENSENS are simple, rugged, 
and mass produced. That’s why 
they cost you less to buy and less 
to operate. 


Call our hand—make us prove 
it! Just go by your nearest Jensen 
dealer or write us here in Coffey- 
ville. But don’t put it off! 


ENSEN 





BROTHERS MFG. C0. 


| Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET 
NEW YORK CITY 


—— 








THE PETROLEUM ENGINEER, June, 195] 









* 


THE 





THIS BOX* 

holds TONG DIES 
protected TWO WAYS 
against wear 














ONE—BJ Tong Dies have a super-hard outer § 


SPECIFY BJ ON YOUR NEXT TONG DIE ORDER 


case for positive grip on the hardest joints... 


TWO—BJ Tong Dies have a tough, ductile 


core to absorb shock and prevent breakage... 


BJ Engineered Tong Dies give the most possible wear 
-.. you use fewer dies—you make fewer die changes. 
Remember—tong dies are the hardest working tools on 
your rig—they make and break every stand joint on 
every trip. That’s why you need the extra protection 
of tough, long-wearing BJ dies. 


Look for the identifying initials “BJ” stamped on every 


die. Made in all types for all tongs. Ask your BJ Rep- 
resentative—or your nearest field supply store today. 
BJ TONG DIES ARE REVERSIBLE... 

WEAR LONGER...AND ARE THE MOST 


ECONOMICAL DIES AVAILABLE! 


Cece sceeereeeceeeeeeeeeeseeeeeeeeee 


Kevery box of BJ Tong Dies contains all necessary 
parts for quick, trouble-free die installation—an 
extra time-saving convenience for your crews. MEANS 
ENGINEERED 
Oll TOOLS 
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A Review 





Casing String Design Principles 


IN TWO PARTS—PART 1 


Mosr of the principles involved in 
engineering design of casing strings 
were analyzed by Coberly' in 1929, 
but for some time - thereafter such 
principles could not be applied effec- 
tively because of lack of dependable 
minimum strength data for casing. It 
was not until 1941 that a great deal of 
theoretical and practical investigation 
on the part of both the pipe industry 
and the oil industry culminated in 
publication by the API of minimum 
strengths of casing in collapse, ten- 
sion, and bursting." Today the en- 
cineered casing string is the rule 
rather than the exception, and the ad- 
vantages of economy and safety gain- 
ed by proper engineering design are 
generally recognized. 

This paper is a review and sum- 
mary of the principles and practice of 
casing string design and a discussion 
of means of choosing and utilizing the 
necessary data and assumptions. It 
is hoped that the material will be of 
value not only to those who are new 
to the problem but to those who wish 
to review the subject and evaluate 
their own practices. A bibliography 
of previously published material is 
included. 

As covered herein, the problem of 
the casing string designer is to choose, 
for a given size of casing, the com- 
bination of weights, grades, and types 
of joints that will meet drilling and 
producing conditions at the least cost 
consistent with safety. Pipe shortages 
increase the importance of avoiding 
waste, but indiscriminate reduction of 
safety factors and strengths is likely 
to result in waste not only of money 
and material but of manpower and 
oil as well. 

The most important factor control- 
ling the cost of a string of casing is 
the size. Factors governing this choice 
have been discussed in other pa- 
pers,’?"° and are not reviewed herein, 
but Fig. 1 can be used to compare the 
costs of casing strings of various 
S1Zes, 


*Presented at the spring meeting of the Pa- 
ic Coast District, Division of Production, 
\merican Petroleum Institute, Biltmore Hotel, 


I Angeles, California, May 10 and 11, 1951. 
General Petroleum Corporation. 
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General Considerations 


Casing string design on an engi- 
neering basis becomes of increasing 
importance as well depth increases, 
and for very deep strings the weight 
of the casing must be held at a min- 
imum not only to decrease cost but 
to provide safety in tension. Proper 
design, however, should not be re- 
stricted to deep wells, since it will re- 
sult in economy and uniform safety 
in wells of any depth. 

Conventional assumptions are often 
used to simplify design procedure 
even when the actual conditions can 
be evaluated with reasonable accu- 
racy. For example, the effects of buoy- 
ancy often are not calculated and are 
considered to add to the safety fac- 
tor. Such procedures tend to obscure 
the true margins of safety and make 
it difficult to determine the limits to 
which design can be carried. Lack of 
full knowledge of service conditions 
on casing strings makes it expedient 
to use some simplified assumptions. 
but the aim of design should be to do 
this as little as possible. A casing 
string is an expensive structure pro- 
tecting a large investment and the 
cost of engineering time required for 
design is relatively small. 

A properly designed casing string 
normally will consist of a number of 
sections of pipe, each with a different 
specification. It is essential that these 
sections be run in the well in proper 
order, since running even one joint 
in the wrong place can have disas- 
trous consequences. Because of the 
difficulty of handling and the occur- 
rence of errors, many operators in 
the past were reluctant to run these 
“combination” or “graduated” strings. 
Today, however, the combination 
string and the necessary precautions 
in handling and running it are gen- 
erally considered a routine part of 
well drilling operations. It is still de- 
sirable to restrict the sections to a 
reasonable number and to avoid joint 
changes which make crossover joints 
necessary. It is also good practice to 
use at the top a joint or two of the 
heaviest weight pipe in the string. 
This tends to prevent starting tools in 
the hole which will not pass through 
the entire string, and also provides a 


P 432.2 


and Practices: 


thicker pipe wall where the landing 
slips are set. 

All the necessary basic data on col- 
lapse, tension, and bursting strengths 
of API casing are available in API 
Bulletins 5027? and 5A1.?® The latter 
bulletin, though informational only, 
gives strengths for API threads on 
upset and specially treated ends. 

All API performance data are given 
in terms of minimum strengths. Col- 
lapse and tension strengths are calcu- 
lated by formulas derived from test 
results on full sized casing speci- 
mens.*’ A percentage factor arrived 
at by statistical analysis of the test 
data is applied to the “average values” 
from the formulas to give the publish- 
ed minimums. Bursting strengths are 
derived from Barlow’s formula using 
API minimum yield strengths with 
API minimum wall thicknesses.1® 


In their 1940 report?® recommend- 
ing the adoption of minimum strength 
values by the API, Wescott, Dunlop, 
and Kemler expressed the hope and 
expectation that future test work and 
improvements in manufacture would 
result in adoption of higher minimum 
strength values. Unfortunately, such 
increases have not materialized, and 
the present API minimum strengths 
are those adopted in 1941. 

Strength data for non-API pipe 
and threaded connections are obtain- 
able from manufacturers’ catalegs. 
Such data should be checked to de- 
termine if they are on the same basis 
as API strengths, although manufac- 
turers are generally consistent in this 
respect. 

Biaxial Stress. In applying casing 
strength data, the effect of combined 
axial and hoop stresses should he con- 
sidered. This effect is important in 
casing string design chiefly because 
of the reduction of collapse strength 
due to the hanging weight of the pipe. 
The theoretical investigations 0 
Holmquist and Nadai* *° and the ex- 
perimental work of Edwards and 
Miller?® indicate that the effect can 
be represented by the relationship 
shown in Fig. 2. By examination 0 
this figure it can be seen that tension 
always reduces the collapse strength 
of casing, while moderate degrees of 
compression will result in an increase. 
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BLACK MAGIC not only gives 


you greater production-but it has... 





drilled wells deeper 


In a famous Gulf Coast wildcat, already the deepest ever drilled in this area and on its 
way to a new world’s record, Black Magic has been used continuously for 16 months. 
Total cost of maintaining the oil base mud averages less than $25 a day, including all 
transportation charges from the Pre-mix Plant in Houston. The mud used previously 
required 12 to 16 hours to recondition after each round trip before it was in shape to 
resume drilling. Black Magic saved thousands of hours and dollars on this job, and made 
possible the record for depth, now below 20,000 feet. 


ariulled hotter wells 


The stability of Black Magic under high temperatures is unequalled. Black Magic has 
not broken down when used in wells with bottom hole temperatures as high as 387°F. 
In simple laboratory tests, all other commercial drilling fluids (oil base and water-base 
alike) showed a definite deterioration at 250°F. Under actual high-temperature drilling 
conditions it would be costly-to depend upon any other mud than Black Magic. 


drilled thru more heaving shale 


The recent use of Black Magic in a deep Gulf Coast well to combat a serious heaving 
shale condition was highly successful. Other jobs in similar areas have been equally 
startling. Black Magic’s zero filtrate loss enables drilling through hydrous disintegrating 
shale where other methods have failed. The excellent plastering properties permits a “to 
gauge” hole, reduces drilling hazards and on many occasions has actually loosened stuck 
drill pipe. Salt, anhydrite, cement, etc. have no effect on Black Magic. 


diamona-cored more footage 


Because of the reduced circulating rates when coring with diamonds, Black Magic is the 
ideal drilling fluid for this type of work. For example, in a deep Oklahoma field where 
extensive diamond coring was used, not one single hour of mud conditioning time was 
shown on any well using Black Magic, whereas water base muds required constant care 
and maintenance costs were prohibitive. Black Magic does not flush or alter connate 
water in the core and recovery of 100% can be expected. 


than any other oil base drilling fluid 


For detailed information on any of the above cases, see your nearest Oil Base, Inc. representative. Send for a copy of 
“Oil Base Drilling Fluids,” a paper presented at the Third World Petroleum Congress, held at The Hague, June 1951. This 


paper describes in detail all phases of the subject and exhibits proof you can’t afford to overlook. Ask for Bulletin 102. 


OIL BASE, UNC. wain orrice and PLANT: 130 oRIS ST. COMPTON, CALIF. 
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COST OF CASING STRINGS 


BASED ON CALIFORNIA OUT OF STOCK PRICES 


TOTAL COST, DOLLARS 


EXAMPLE: 


\e) 2000 
DEPTH OF CASING STRING, FEET 
FIG. 1. 


4000 


Loads on Casing Strings and 
Application 


The three chief types of loading 
which casing strings must withstand 
are collapse, tension and bursting. 
The sources and characteristics of 
these loads and the determination of 
their magnitude are illustrated and 
discussed below. There are other con- 
siderations, however, that may be of 
equal or greater importance, and that 
are often limiting factors in the choice 
of casing. 

These other considerations include 
wear, corrosion, vibration and pound- 
ing by drill pipe, effects of gun per- 
forating, erosion, and general abuse 
by tools and equipment run in the 
well. They are not readily subject to 
calculation, and are met by applying 
the lessons of experience. This usually 
takes the form of specifying a mini- 
mum wall thickness or pipe weight 
for various casing sizes and service 
conditions. Tests by Oliphant and 
arris*' indicate that the stronger 
grades of casing resist splitting by 
gun perforating better than the weak- 
er grades, and field experience seems 
to confirm this. Individual opinions 
vary considerably on these matters, 
but the proper approach certainly is 
to consider each type of case separate- 
ly, specifying minimum wall thickness 
or strength after reviewing experience 
data and studying the probable im- 
portance of these considerations. 


B-72 


7" costs #24000 





(Ru) 


% OF NOMINAL STRENGTH 


Pp 


10000 12000 


No attempt is made to design for 
loads caused by earth movements, 
since it is felt that such loads would 
be so large that no casing would be 
strong enough to withstand them. 
Bending and column loads on casing 
are not considered in design. Modern 
drilling practice does not permit 
bends in wells sharp enough to cause 
critical bending loads, even in direc- 
tionally drilled holes. When properly 
handled, appreciable column loads are 
not imposed on casing strings. 

Collapse. Collapse loading on cas- 
ing strings is caused by an external 
pressure higher than that inside the 
casing and is illustrated in Fig. 3. 

The most severe condition, and the 
one commonly used for design pur- 
poses, is represented on Fig. 3 by the 
mud pressure line and no internal 
pressure. This corresponds to a well 
emptied of fluid, zero pressure on the 
casinghead, and a full column of mud 
outside the casing. The casing col- 
lapse strength lines on Fig. 3 are for 
a string of pipe strong enough to 
meet this condition with a margin of 
safety. The strength lines slope be- 
cause of the effect of biaxial stress. 
and are shown only for the lower sec- 
tions where collapse is critical. Re- 
duction of this maximum design pres- 
sure should be assumed only if one or 
more of the modifying conditions dis- 
cussed below is almost a certainty. 

Any internal pressure that will be 
maintained for the life of the well 
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FIG. 2. 


will allow a reduction of the collapse 
pressure to an amount indicated by 
the difference between the internal 
pressure and the mud pressure in Fig. 
3. In the case of a protection string 
that will always be full of mud, for 
example, little or no collapse loading 
will ever be applied. 

Often the mud in which the casing 
is run is known to be heavier than 
needed to balance the formation pres- 
sure. If it is certain that the mud and 
formation pressures will have equal- 
ized by the time the internal pressure 
is removed, the formation pressure 
can be used as the external design 
pressure. 

Cement placed around the bottom 
will give some protection against col- 
lapse and may justify a slightly re- 
duced collapse safety factor at bottom. 
Also favoring a lower safety factor at 
bottom is the fact that the internal 
pressure is more likely to be main- 
tained there than further up the 
string. ; 

One fairly common well operation 
which can result in abnormally high 
collapse pressure is a squeeze job as 
illustrated in Fig. 4. Because fluid 
cement in the drill pipe usually 1s 
heavier than mud in the casing, col- 
lapsing pressure imposed on the cas- 
ing above the retainer may be con- 
siderably greater than surface pres- 
sure. As shown by the dotted pressure 


. line, the collapse load can be reduced 


by surface pressure applied to the 
casing, but in wells where squeeze jobs 
are likely to occur, stronger than nor- 
mal pipe at appropriate points should 
be considered. 















TANNEX 


gives you ALL the advantages 
of ordinary quebracho 


‘Because TANNEX is an improved quebracho com- 
pound, it gives you all the advantages of quebracho 
plus some of its own. TANNEX is used exactly the 
same as quebracho, and in the same amounts. Results? 
Operators who maintain careful control over their 
drilling muds tell us that TANNEX gives the same 
results as regular quebracho—sometimes even better 
results—and that TANNEX gives excellent thinning 
action even in the high-temperature conditions of 
deep-hole drilling. 





500 BAROID distributors have TANNEX ready for you! 


EOE comet 
SALES DIVISION priuuerr 





NATIONAL LEAD COMPANY 


LOS ANGELES 12 e TULSA 3 e HOUSTON 2 


To obtain more information on products advertised see page E-45 
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AS A JAR» 


The tool strikes a powerful upward 
blow with simply a straight pull on the 
string. No torque or rotation of any kind 
is needed to strike the blow ...therefore, 
there is no interference with operation 
of other tools in the string. However, 
full torque can be placed in the string if 
desired for loosening operations—but is 
not necessary to operate the Jar. 

















_ Combines Jar and: 
Safety Joint in ONE joalt ! 


Sets new standards of 
efficiency, simplicity 
and compaciness! 

























@ Any number of blows can be struck in rapid 
succession—or single blows at any desired inter- 
vals—by simply raising and lowering the string. 
Every time the string is lowered the tool auto- 
matically “‘resets.’’ Raising the string strikes the 
blow—and blows may be struck continuously as 
fast as the string can be raised and lowered. 










Unequalled for Formation Test 





ing Casing Tests Diamond Core Drilling @ Force of the blow is easily adjusted over a Drive keys remain 
! . } range of 10 to G60 tons in 5 ton steps, so that in locking slot as 
virtually any desired blow can be struck. the blow. is struck 


Fishing and similar operations! 


|| WHAT itis! 


_ The new Shaffer Jar Safety Joint combines— 
' in ONE compact tool—both a straight-pull Jar and a 
quick-releasing Safety Joint. If the stuck string can- 
not be jarred loose, it can then be disconnected for 
recovery of everything above the mandrel of the 
Jar Safety Joint. Later, by simply using the recov- 
ered portion of the Jar Safety Joint at the bottom 
of the run-in string, the recovered string can be 
reconnected with the stuck portion for subsequent 
recovery operations. The tool embodies operating 
principles already field-proven in other Shaffer 
products—and has been successfully used by leading 
Operators under a wide range of well conditions. 


WHY it’s better ! 





@ The tripping mechanism does not depend 
upon friction for operation and strikes a steady, 
uniform blow. 


Ta. 



















e@ All rotational loads are carried by heavy 
drive keys—not by threads. Since the drive keys 
are stronger than the run-in string, any amount 
of torque can be applied to the string—in either 
direction. 


AS A SAFETY JOINT} 


...this new Shaffer tool is also superior. 
Since there are no tight-fitting joints or 
threads to “force,” quick release can be 
effected whenever desired by simply fol- 
lowing a few simple operations in 
proper sequence. 





@ Only 1/6th turn is needed to release the 
Safety Joint, eliminating risk of unscrewing 
other threads in the string. 
















@ Until the Safety Joint is first made ready 
to release, zeny amount of torque—in either di- 
rection—can be applied through it without 



























danger of release. Rotating drive 
keys into unlock. 
@ At any desired time after release, the Safety ing slot releases 
The Shaffer Jar Safety Joint not only com- Joint can be reconnected in the bole for further Safety Joint 


bines two tools in one—thus saving extra costs and ey Conan, 


conserving space in the string—but it also provides 
greater safety and efficiency than assemblies of con- 
ventional single-purpose tools. Only a single pack- 
off is required ... only one pin and one box... only 
i a few simple parts that operate as a coordinated unit 
in place of many duplicated parts that cause multi- 
ple maintenance and operating problems. These 
and Other advantages ouglined at right mean safer, 
more efficient, and more economical operation! 


Get The Full Details on this new Shaffer 
development from your nearest Shaffer 
representative. Or write direct! 








MANY APPLICATIONS 


The Shaffer Jar Safety Joint is particularly recom- 
Mende’ for use with formation testers, casing shoe.tests 
and on ‘ishing jobs, And, although not designed for heavy, ; 
high-speed drilling operations, it is extensively used for 
or-d core drilling and similar light drilling operations. 





it is evident that for design pur- 
poses a maximum collapse Ceding 
can be predicted, and it is not a fa- 
tigue or impact loading. 

Tension. The weight of pipe when 
hanging free just before cementing is 
the most readily calculable tension 
condition, and is the loading condi- 
tion commonly used for design pur- 
poses. It is illustrated in Fig. 5 for a 
string of pipe with a light weight cen- 
ter section. Diagrammed at the right 
of the figure are API joint strengths 
capable of supporting the string with 
minimum safety factors of approxi- 
mately 2.0 at the critical points. The 
location of the casing yield strength 


as shown is typical of standard API 
joints, for which the yield strength 
of the pipe body is greater than the 
API joint strength. For upset or other 
high strength joints the reverse is 
often true, and body yield strength 
rather than the strength of the joint 
may limit the design. 

When the casing string is being run 
in the hole it will be subjected to ac- 
celeration loading by setting of slips 
and application of hoist brakes. If 
the string should stick it may be sub- 
jected to high tension loads in an at- 
tempt to pull it free. 

Buoyancy. Fig. 6 compares the 
tension loading conditions of pipe 
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Leading Road Grader Manufacturers Use 


ROCKFORD 


CLUTCHES 


To Insure Reliable Service Under the Difficult 

Working Conditions Met in Road Building Work. 
Let our engineers show you how = 
ROCKFORD CLUTCH design and con- /sasae 
struction advantages will help make your |" 


product operate more efficiently and ~ 
economically under adverse conditions. 










ROCKFORD CLUTCH DIVISION 
BORG-WARNER 
1303 Eighteenth Street, Rockford, Illinois 


oka) dimen ay 
CLUTCHES 
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hanging in air and in mud. The fect 
of buoyancy on pipe strings hanzing 
in fluid has been analyzed by Klink. 
enberg,”? Hawkins and Lamont,2 
Holmquist,2* and Payne.” These 
analyses show that the effect is as 
shown by the “Load in Mud” curve 
on Fig. 6, and that the compression 
loading due to fluid pressure acting 
on the bottom does not tend to cause 
buckling. The load increase from the 
bottom of the hole upward is at the 
same rate as if the pipe were hanging 
in air. As the pipe weight (and there. 
fore the cross-sectional area) changes 
at “A” and “B,” the mud pressure on 
the differential area results in an 
abrupt change in load at these points. 
This load change is equal to the mud 
pressure at each point times the 
change in area at that point. When the 
greater area is in the lower section 
the load in the upper section is great- 
er, and vice versa. 

The net effect of buoyancy is a sub- 
stantial amount, varying from about 
14 per cent of the unbuoyed weight 
when the pipe is hanging in 70 lb per 
cubic foot mud to 20 per cent in 100 
lb per cubic foot mud. It is felt that 
this effect should be included in cas- 
ing string design practice. 

Tension Variations in Service. 
Throughout its service life after ce- 
menting is started, a casing string is 
subjected to varying tension loads. 
During cementing, buoyancy of the 
cement will tend to decrease the load. 
After being landed permanently, in- 
creased internal pressure or decreased 
temperature will increase tensile load, 
while internal pressure decrease or 
temperature increase will have the op- 
posite effect.* 


The factors involved in landing cas- 
ing and their evaluation have been 
investigated by De Hetre*® and by 
Oberg and Masters.?’ These investiga- 
tions indicate that it is important to 
give engineering consideration to the 
landing of casing. Casing should be 
landed at the minimum load that will 
not cause a dangerous degree of col- 
umn loading to develop at any time. 
For very severe anticipated tempera- 
ture and pressure changes, it may be 
desirable to use casing with higher 
tension strength than would otherwise 
be necessary. 

Fortunately, increased tension due 
to temperature and pressure changes 
after landing casing is not likely to be 
accompanied by shock or acceleration 
loading, so the tension load can safely 
be higher under such conditions than 
while running the string. Thomas and 


Bartok?® found that API joints prop- 


erly made up will not leak until the 
tension load approaches the yield 


*See Appendix for formulas. 
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3 ways ro lengthen engine life f 
S Gemr capitate: we Ge ated 





These are critical times! Everyone must pull his 
weight in our country’s defense effort. Your job is an im- 
portant one — oil is vital to our nation’s military and indus- 
trial strength. This year our 6-million-barrel production of 
crude must be maintained or increased. Will you drill and 
produce your share? 


That depends on savvy, luck and your equipment. If 
you have “Caterpillar” Oilfield Engines, you’ve got sturdily 
built units. They’re practically foolproof and foulproof. 
When the chips are down, you can count on them to deliver 
their rated horsepower. They’re engineered for long, de- 
pendable life. But you may have to work them longer than 
you expected. Delivery of new engines may not be as 
prompt as you have hoped. Military and Defense Rated 
Orders are heavy and must be filled first. So take good care 

: of your present engines and they'll take good care of you. 


Your “Caterpillar” dealer can help you add many extra 
hours to their lives. Take your equipment problems to him 
— he is qualified to give competent ‘answers. His on-the-spot 
service is a time saver. You'll find him, his staff and his 
facilities a big asset in keeping you drilling and producing! 


CATERPILLAR TRACTOR CO. e¢ PEORIA, ILLINOIS 


Youre the Doctor 


4 Follow the maintenance program described in your 
Operator’s Instruction Book. It’s practical—experi- 
ence has proved it effective. 























2 Observe the operating suggestions in the Operator’s 
Instruction Book. Your engine is built to be worked 
hard. Use it wisely and well — don’t abuse it. 





3 Anticipate your replacement parts needs. Talk them 








; over now with your “Caterpillar” dealer. Don’t wait . oe ; c y - | 
; until parts are worn beyond repair. j pet : 
) ; r | 
REREAD YOUR OPERATOR’S INSTRUCTION BOOK toh 

~~ 
l 


Good care can add many extra hours to equipment life. 








Aw 





i ; “Caterpillar” Diesel D875 Oilfield Engines are 

p compounded to drive the oil well mud pump and Emsco draw- 

works on this 8,500-ft. rig owned by the Western Drilling Co. 

a \ of Whiteface, Texas. Driller W. B. Barnett says: “For 24-hour 
RES. U.S, PAT. OFF. 


service, efficiency and ease of operation, the two D375 Engines 
are the best I’ve ever operated.”’ Mr. Henry Johnson of Western 


OF _ reports: “We have drilled 15 wells with this rig. The engines 
LFIELD ENGINE & have 5,208 hours with practically no trouble of any kind.” 














strength in the critical section of the 
joint near the last engaged thread. 
Such a loading corresponds to a ten- 
sion safety factor below 1.4. 

in spite of the fine work of De 
Hetre and Oberg, and Masters, the 
problem of landing casing is not well 
understood, and more study and in- 
vestigation is needed. 

Design for Effect of Biaxial 
Stress. The tension loading at the 
time the casing is hanging free in the 
hole before cementing is commonly 
used as the ‘basis for determining the 
change of collapse strength due to 
tension. This is a purely conventional 
assumption, since the casing must at 


least be cemented and landed before 
a critical collapse loading can be ap- 
plied. However, it is felt that this as- 
sumption is the best available, but 
that the true effect of buoyancy (Fig- 
6) should be included. This pro- 
cedure is advocated by Curran.” It 
probably is conservative since the 
same condition which causes the col- 
lapse loading (reduction of internal 
pressure) causes further reduction of 
longitudinal tension. This last men- 
tioned tension reduction can be evalu- 
ated ** 2°* and could be included in 
design, but the resulting calculated 
increase in collapse strength may not 
be realized because of variation in 
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landing practice and temperaiure 
changes. Payne”® argues that th» ef. 
fects of tension on collapse strength 
in deep strings should be ignore! be. 
cause the bottom section is in «om. 
pression. This does not seem to ive a 
proper procedure, since collapse « {ten 
is critical at points far. off boitom 
where the casing definitely is in ten- 
sion, and when the pipe is in com. 
pression the collapse resistance is ac- 
tually increased. 

Overpull to Failure. Normal de. 
sign practice is to apply a uniform 
limiting tension safety factor through. 
out each string. Fig. 7 illustrates a re- 
sult of this practice. Assuming that 
the casing at the surface. and at depth 
F are loaded to the same safety fac- 
tor, the casing at the surface must be 


stronger than at F as illustrated by 


the joint strength lines. If the string 
is stuck below depth F and pulled to 
failure, it will fail at depth F at an 
overpull shown as A. The total pull to 
failure will be less than the joint 
strength of the pipe at the surface. It 
is sometimes desirable to alter tension 
safety factors by making the avail- 
able overpull more nearly equal at 
critical points. 


Tension Loading Summary. It 
is evident that for tension a depend- 
able maximum loading cannot be cal- 
culated because of acceleration load- 
ing and possible overpulls, but the 
free hanging weight of the string ap- 
pears to be the best basis for design. 

Bursting. Fig. 8 illustrated the 
factors involved in determining burst- 
ing load on a casing string. This load 
is equal to the excess of internal over 
external pressure as illustrated by dif- 
ferential pressure A. Diagrammed at 
the right are casing bursting strengths 
capable of meeting, with a margin of 
safety, the condition shown by the 
solid pressure lines. 


The external pressure opposing 
bursting can be zero at the surface 
and perhaps for some distance down 
the hole, but will be at least equal to 
the fluid pressures in the formations 
surrounding the casing. 

The maximum internal pressure 
from within the well itself would be 
caused by a hole full of dry gas at a 
bottom hole pressure equal to that of 
the mud used to drill the producing 
zone.” This is a severe condition not 
often encountered in California, and, 
when possible, design is based on ex- 
pected shut-in casinghead pressures. 
Fortunately, the casing required to 
meet tension and collapse conditions 
usually proves strong enough for nor- 
mal bursting loads. If a casing string 
is to be used for injection purposes It 
may be subjected to higher bursiing 
pressures than indicated above. 3s 1 
lustrated by the broken line in Fis. 8. 


THE PETROLEUM ENGINEER, June, 1951 





W-K-M 
GATE VALVES 


In the long run W-K-M Valves have 
proved their case for superiority in 
the oil industry. Over 80% of all 
the World’s high pressure wells are 
equipped with W-KM Valves. 





OPEN 





CLOSED 


W-K-M SUPERIOR DESIGN INCLUDES 
THESE ADDITIONAL FEATURES 











Predicted bursting pressures may 
or may not be real maximums, but 
there is no shock loading to consider. 
Surface pressure on a casing string is 
easily measured at any time, and may 
be controlled to some extent. 


Types of Casing Strings 


Table 1 lists the design considera- 
tions for the various types of strings 
run in an oil well. Complete design 
is most important for water shutoff 
(oil strings), but the loading condi- 
tions on the other types should be con- 
sidered carefully. 

It is apparent that the service con- 
ditions of liners and surface strings 
must be met chiefly by choice of ade- 
quate wall thickness, but protection 
strings may have to be designed on 
the same basis as water shutoff strings. 


Safety Factors 

Choice of safety factors is the re- 
sponsibility of the individual oper- 
ator, and depends upon the amount of 
insurance he wishes to buy. The deci- 
sion should assume sound design 
which will evaluate as correctly as 
possible the true safety factors. 

Choice of suitable factors of safety 
in any engineering design must be 
based largely on the following con- 
siderations: 








TABLE 1. Types of casing strings—conditions to be considered in design. 


—= 





—— 


Service Surface Protection Water shutoff 
condition strings stri (oil) strings Liners 

Sap ea Not normally No, if mud level always Yes No 
maintained inside 

a ee ae Not normally Yes, Landing practice  Yes,’Landing practice No 
importan important 

DE: hon oss Yes, for blowout No, unless to be used Yes No 

prevention as oil string in future 
Internal wear.......... Yes (Drill pipe) Yes (Drill pipe) bo ony pipe and Yes (Tubing) 
ubing 

Corrosion.............. Seldom Seldom Yes Yes 

Gun perforating........ No Not normally Yes Occasionally 

MOT. baBatria sk sta Yes (Drilling through) Yes (Drilling through) Yes (Drilling through) No 

Sand erosion........... No No No Yes 








1. Reliability and accuracy of the 
strength data used for design. The 
closer these data approach true mini- 
mums, the smaller the safety factor 
can be. 

2. Comparison of service condi- 
tions and test conditions used for de- 
termining strength data used for de- 
sign. If service conditions impose the 
same type of loading as used in test- 
ing (considering impact, fatigue, 
etc.), this will tend to permit small 
safety factors. 

3. Reliability and accuracy of the 
loading assumptions used for design. 
The closer these loading assumptions 
approach the maximum that can be 
encountered in service, the smaller the 
safety factor can be. 

4. The consequences of failure. If 








"Ye Greatest Name in Cable Tools. 











See Acme’s Insert 
in 1951 Composite 
Catalog. Also write 
for more complete 
Catalog, containing 
valuable cable tool 
“use and care” 
manual, 


Fig. 1422 — 
Acme 3- cutter 
Underreamer. 
Si-years’ 
specialized 
**know - how’? 
makes it worth 
more to YOU. 








... to-be-Sure—Always Ask 
for Acme’s Underreamer .. . 


Acme's Underreamer increases hole size 
below casing, to lower casing and shut 
off water or cave-in. Reams faster. Avoids 
key-seating. Rounds out flat hole. Acme's 
exclusive 3-cutter unit assures advantages 
over 2-cutter types. Unique construction 
assures solid backing while reaming. 
Cone seats firmly around cutters, inside. 
Better cutting gauge. Keeps out dirt. 


Cutters collapse (see cut) for “free and 
easy" in-and-out of hole. Expand for 
underreaming. No jarring into casing. No 
broken cutters. Body 1-SOLID forging. 
Hard surfaced cutting edges. All parts 
PREMIUM-grade_ steel; correctly heat- 
treated and precision machined, for max- 
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failure would cause serious hazard to 
personnel or great economic loss, 
safety factors should be increased. 

API casing strength data are mini- 
mum values and thus permit loadings 
very close to the listed strengths with 
little hazard of failure. However, such 
high loadings make it imperative that 
no defective material be used and 
make complete and careful inspection 
of casing very important. 

When designing for collapse, the 
load assumed will rarely be exceeded, 
and is applied in the same relatively 
slow manner that is used in collapse 
testing. The consequences of failure 
are serious economically, but there is 
no hazard to personnel. Therefore, the 
only reason for use of a safety factor 
more than 1.0 is the high cost of fail- 
ure, and a safety factor of 114 appears 
ample. 

When designing for tension, the 
load assumed is not necessarily a max- 
imum, and acceleration loading exists. 
Failure would be expensive, and there 
is some hazard to personnel. There- 
fore, tension safety factors approach- 
ing 2.0 on ultimate joint strength are 
indicated. The factor need not be this 
high on yield strength of the pipe 
body, since yielding would not neces- 
sarily result in actual failure. A safety 
factor of 1.5 on body yield strength 
appears ample. 

For bursting, maximum possible 
theoretical loading may or may not 
be assumed, failure would be expen- 
sive, and there is hazard to person- 
nel. However, failure would result 
from a slowly applied load, and the 
strength used for design is based on 
yield rather than ultimate strength. 
Where theoretical maximum pres- 
sures are used for design, the safety 
factor can be about the same as for 
collapse, but otherwise must be higher. 

Obviously, the ultimate test of the 
suitability of safety factors is actual 
application. Field experience appears 
to confirm that safety factors in the 
ranges discussed give ample safety 
when the conditions of wear, corro- 
sion, etc., are considered and pro- 
vided for separately. ee? 


Part 2 will be published soon. 
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Accorpine to T. A. McElheney of 
International Cementers Inc., who 

resented a paper at a recent meeting 
of the Los Angeles Basin Chapter of 
American Petroleum Institute, gels 
may be used in any cement slurry be- 
tween 120 and 99 lb. They can be 
used on long strings, lost circulation, 
plugs and liners. 

The following percentages of gel 
were recommended for use as a dry 
mix, by weight: 

117 lb .... 1144 per cent Vol. 1.16 cu ft 
115 lb ....2 per cent Vol. 1.23 cu ft 
113 lb .... 2% per cent Vol. 1.29 cu ft 
lll lb ....3 per cent Vol. 1.38 cu ft 
108 Ib .... 314 per cent Vol. 1.43 cu ft 
106 lb ....4 percent Vol. 1.52 cu ft 
105 Ib ....41% per cent Vol. 1.57 cu ft 
103 Ib ....5 per cent Vol. 1.66 cu ft 
102 lb .... 544 per cent Vol. 1.69 cu ft 
100 lb ....6 per cent Vol. 1.80 cu ft 
99 lb .... 614 per cent Vol. 1.83 cu ft 

Percentages as high as 20 per cent 
dry mix have been used effectively on 
lost circulation jobs. In the Ventura 
Avenue fields slurries of 15 per cent 
dry mix have been used to bring the 
cement back to the surface from 10,- 
000 ft. On these jobs, slurries were 
adjusted to weigh about 2 lb more 
than the drilling fluid, however, with 
percentages this high, the strength is 
quite low and neat cement is used gen- 
erally at the shoe. 


Light Weight Aggregates 
There are about 15 materials that 
might be classed as light weight ag- 
gregates. Some of these are: Fibre- 
tex, Jelflake, Flowseal, sawdust, 
chicken feathers, redwood bark, cot- 





AP! PAPER GIVEN ON LIGHTWEIGHT 





AGGREGATES AND GEL CEMENTS 


Speakers at a Los Angeles Basin chapter meeting of the API are: F. M. 
Carlisle, Carlisle and Associates; T. A. McElheney, district superintendent, In- 
ternational Cementers, Inc., Bakersfield, main speaker of the evening, and 
Kurt Taves, Great Lakes Carbon Corporation. All three speakers discussed light 
weight aggregates and their use in oil well cementing. 


ton seed hulls, Calseal, Lumnite, and 
expanded Perlite. Expanded Periites 
are produced from volcanic rock or 
ash by grinding and kiln treatment to 
the desired particle size and weight. 
Being inert, this material is not af- 
fected by storage or weather and does 
not change the chemical properties of 
the cement slurry or mud in which it 
is used. 

Expanded Perlites may be used in 
all cement slurries and drilling fluid 
columns where low bottom hole pres- 
sures or highly permeable sections 
might be encountered. They act as a 
weight reducing medium and a bridg- 
ing agent when used on operations of 
the following types: 





Si, 


Distinguished Service:to the oil industry in the Rocky Mountain Region won citations for five western oil men at the Rocky 


1. Surface Pipe. To prevent loss 
of slurry to loose sands or crevices, 
thereby bringing the slurry back to 
the surface and preventing the possi- 
bility of blowouts around the surface 
pipe string. 

2. Lost Circulation. To be added 
to the drilling fluid as a bridging 
agent or to the cement slurry to re- 
duce the weight. 

3. Plug Jobs. To be used on plug 
jobs, particularly long plugs, without 
increasing the bottom hole pressure. 
Plug jobs at the shoe of the surface 
pipe on abandonment jobs might not 
slip down as much as neat cement. 

4. Long Strings. To reduce bot- 
tom hole pressure while raising the 


Mountain district meeting, American Petroleum Institute, Division of Production recently. Recipients were: W. M. Saxon, 
representing M. R. McArthur, Husky Refining Company, Cody, Wyoming; D. T. Hoenshell, General Petroleum Corporation, 
Casper; J. C. Johnston, Continental Oil Company, Denver; J. D. Anderson, Ohio Oil Company, Findlay, Ohio, formerly at 
Casper; and Zach Brinkerhoff, Brinkerhoff Drilling, representing R. B. Curran, Imperial Oil Company, Calgary. 
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column, to prevent loss of 

ry to the zone, to combat corro- 

and to obtain better penetration 

vhile perforating on strings set 
hrough the zone. 

Squeeze Work. To prevent 

s of slurry in a weak zone, thereby 

icing the number of jobs and gain- 

the desired pressure with less rig 


Expanded Perlites have been 
sed in 15 different states in about 
) pools since April 1949. More than 
114 jobs have been completed, 69 
r cent of these jobs were in casing. 
‘bout 150 jobs were completed in 
ilifornia during this time. The deep- 
job to date was in Ventura on a 

r below 13,000 feet. 


Saudi Arabian Output Up 
Crude oil production in Saudi Ara- 
, during April amounted to 20,853,- 
44 bbl, or an average of 695,121 bbl 
calendar day, it was announced 
the Arabian American Oil Com- New American Petroleum Institute Mid-Continent district officers and 
, This compared to 19,807,079 one of their Amarillo hosts at the close of their annual production division 
oa er ta of 638,938 meeting. Sitting: Fred J. Neslage, API Panhandle chapter chairman, one of the 
se haan qeonbonsg8 hosts of the meeting; Harold E. Berg, district chairman, Tulsa; Glenn M. Stearns, 
Crude oil production for the first : ee ‘ ‘ : ; 
is snoutihe of 190) enamels, MH. chairman of the district advisory committee, Tulsa. Standing: V. J. Mercier, 
02,064 bbl, an average of 631.684 secretary-treasurer, Wichita, Kansas; Vern Morris, vice chairman for South- 
| per calendar day. western Oklahoma, Pauls Valley. 
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Sucker Rod service, specify WYN 
Axelson Sucker Rod Y = \\“GHe | ECONOMICAL » 
Couplings. Ask an Yy YY J | FOR QUALITY 
Axelson expert. fy 
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AXELSON MANUFACTURING CO. °* PLANTS—Los 
Angeles 58; St. Lovis 16 * OFFICES —New York City 7; 
Tulsa 1; Buenos Aires, Argentina; Caracas, Venezuela * 
DISTRIBUTORS — Jones & Laughlin Supply Co.; Great 
Northern Tool & Supply Co.; Industrial Agencies, ltd., 
San Fernando, Trinidad, 8. W.|.; Industrias Waldrip & 
Campbell, Barcelona & Maracaibo, Venezuela; Domin- 
ion Oil Field Supply Co., Ltd., Calgary, Canada; South 
American Supply Co., Avenida Tacna 592, Lima, Peru. 
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The WILSON Type MB" 





METAL BLOCK PACKER 








Going in Hole 


The “heart” of any Packer is the 
element—and 90% of Packer 
failures are caused by the ele- 


ment failing to “Pack-off’ and 
hold. 


In the Wilson types “MB” Metal 
Block Packer, the element can- 
not “cold flow”, no matter how 
great your hydrostatic head. A 
“Metal Block” of segments to- 


tally confines the rubber element 
between the casing, the top of the 
“Metal Block” and the mandrel 
of the Packer. 


In going-in and coming-out of 
the hole, the metal block is re- 
tracted to the same diameter of 
the packer. In setting the Packer, 
the segments expand against the 
casing at the same time as the 
slips are set. 

On the “deep ones” run a Wilson 
type “MB” Metal Block Packer 


—and save time and expense— 
for it will “hold’’. 


If your Supply Store does not have 
this outstanding Packer — write 


WILSON FOUNDRY & MACHINE CO. 


1417 ELYSIAN ST. 


HOUSTON, TEXAS 
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NEWS 


Aramco Oil Output Leads 
Middle East Countries 


duction of 685,000 bbl daily. Aramco 
last December 30 cut King Ibn Saud 





‘ ‘ ‘ in on a 50-50 sharing of the net prof. Bel 
. Arabian American Oil Company, its, Indications are that the agreement t 

Iran Output Rises which is celebrating its 12th birthday 3. well received by Saudi Arabia to 
Anglo-Iranian Oil Company, Ltd., this year, recently had the largest The nationalization dispute in tee log 
has reported production of crude oil monthly production in the Middle Left 


in Iran amounted to 2,837,000 long 
tons in March compared to 2,580,000 
long tons in February. Total produc- 
tion for the period January 1 to March 
31 was 8,041,000 long tons. 


East; for the first time in the com- 
pany’s history. 

Since its beginning 12 years ago, 
Aramco oil production has gone from 


10,000 bbl to the current daily pro- 


was mainly responsible for Aramico’s 
leading the monthly production of 
Middle East oil countries. Anglo-{ran- 
ian Oil Company in Iran had been up 
to 710,000 bbl recently, but a strike 
at its Abadan refinery forced a cut- 


back in April and permitted Aramco 
to take the lead. 


A spokesman for Aramco has an- 





Rotary Rigs Operating in Oil Fields of United States and Canada* 


Weeks (April) Se apg i Sparse Rca <a nounced that a $75,000,000 expan- 

aciic anoma ouisiana ountain, - VEX. ; } ; 1 " 

Total Coast Coast Kansas Texas Canada  W. Tex. er cmphisien of Boe 

a, eq * ilialle 932 150 466 142 234 842 bbl, which would top the present rate 

eeks (May of the current biggest producer in the 
ae 2509 ‘548 143 450 146 236 894 ati 

oon Fas 9847 SEA 145 pres 146 933 873 world, Creole Petroleum Corporation 


in Venezuela, whose rate is now about 


750,000 bbl. e 


*As reported to American Association of Oil Well Drilling Contractors by Hughes Tool Co. 





Houston Nomads’ Guests. Guests of the Houston Nomads,recent meeting, are: Charley Smith, Creole, Lake Maracaibo, 
Venezuela; Raimundo Cueevo, Implementos Petroleos, Mexico City; ‘‘Stub'’ Blackman, Welex; Tad Putnam, Cameron 
Export; Floyd ‘Hero’ Palmer, Bariod Sales; Robert C. Kelley, Dresser Industries; J. R. Jancey, A-1 Bit and Tool, and Jack 
Higgenbotham, Republic Steel Company. 





PAD Head Speaks to Houston Nomads. Frank Watts, director, Petroleum Administration for Defense gave Houston 
Nomads and their guests a brief resume of the formation of PAD, its duties and responsibilities. Guests attending the 
meeting were: James Ruhl, Ruhl Drilling; Carl Dillon, Republic Steel; Paul Mills, Camco Gas Lift; Marion L. Bridges; Steve 
Raphel, Bovaird Supply Company; Frank Watts; Orlano Camargo, Shell Oil Company, Colombia; Herbert Ladd, Stanolind 
Oil and Gas; Jose Martinez, Industrial Water Well Company, Mexico City, Mexico, and R. C. Marr, Bariod Sales. 
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Below, preparing to attach the cable head 
to the logging instrument. Two experimental 
logging instruments are in the foreground. 

Left, R. A. Brodeny, right, A. A. Stripling. 








Components of the bore hole instrument used 
for magnetic induction logging. Horizontal 
coil in background is sensitive element. 

A portion of the instrument is housed in silvered 
thermos bottle next to coil. In foreground is 
bore hole amplifier. Case is standing at left. 


P 306.39 


Underground Magnetic Logging Device 


Magnolia develops new aid in supplying information to map 
subsurface geological formations and interpret other data 


The basic magnetic properties of 
certain types of underground forma- 
tions will be used soon in a new way 
to aid the petroleum industry in its 
unremitting search for new supplies 
of crude oil. 

Successful development of an un- 
derground magnetic measurement de- 
vice by the field research laboratories, 
of Magnolia Petroleum Company. 
Dallas, Texas, an affiliate of the So- 
cony-Vacuum Oil Company, Inc., has 
been announced. The technical details 
of the instrument were presented 
at the meeting of the Society of Ex- 
ploration Geophysicists in St. Louis 
by Robert Broding. 

The new method is potentially use- 
ful in supplying information that will 
aid in the interpretation of surface or 
airborne magnetometer data and in 


subsurface mapping of geological for- 
mations. It has potential value also in 
providing oil geophysicists and geolo- 
gists with geological information 
that hitherto has been unavailable. 

Designed for lowering into wells 
and test holes in the earth, the mag- 
netic logging device is 4 ft long, 3 in. 
in diameter and weighs 80 lb. It is de- 
signed to withstand pressures of 10,- 
000 psi and, with some of its appara- 
tus housed in a form of thermos bot- 
tle, is unaffected by temperatures up 
to 250 F. 

Magnolia executives said the new 
magnetic logging instrument is based 
on the knowledge that geological for- 
mations, because of their magnetic 
properties, will distort the earth’s 
magnetism in such a way that, from 
a measurement of the distortion, it is 
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possible to calculate the structure of 
the geological formations. Measure- 
ments of the distortion of the earth’s 
magnetism is normally done with an 
instrument called a magnetometer, 
which is set up at various points on 
the surface of the earth and is some- 
times flown in an airplane. The mag- 
netometer has been useful in finding 
oil in the past in certain areas. 

The new magnetic well logging in- 
strument is expected to assist in the 
interpretation of the surface or air- 
borne magnetometer measurements, 
as it will enable oil geophysicists and 
geologists to know the magnetic prop- 
erties of the formations they are work- 
ing with much more accurately than 
at present. 

The new logging device is highly 
responsive to small amounts of iron 
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AK-PROOF FOR LIFE OF WELL 


e “Ring of Steel” is a positive, permanent leak-proof 

it is immune te corrosion inhibitors... not subject to 

traction... cannet. burn out... will not deteriorate .. . 
r requires replacement. 
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U'RE MONEY AHEAD WITH RECTORHEAD : Mill 


Specify Rectorheads for money-saving ease and speed of 

nelle freedom from repacking and maintenance 

+ trouble-free, leakproof protection for the life of 

ee Ask your Rector Poneto: | authorized supply 
or wis for catalog. 
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that are often found in underground 
rocks and which in certain instances 
are of importance in recognizing dif- 
ferent types of rock. For example, 
igneous rocks are often highly mag- 
netic because of their iron content, 
while sedimentary rocks are normally 
very low in magnetism. 

The new instrument not only meas- 
ures the magnetic properties of the 
formations, but it also measures si- 
multaneously the electrical resistance 
of the rock. The resistance of the rock 
js another property of the rock which 
js very important to petroleum geolo- 
gists and engineers. 

A particular feature of the new in- 
strument is its ability to make meas- 
urements through a wide variety of 
different fluids that may be in the well 
at the time of measurement: Other 
logging methods are often inoperable 
in wells contaminated with large 
quantities of salt water or in wells 
that have been drilled with oil in the 
hole. 

Magnolia officials also announced 
the development of a second magnetic 
well logging instrument by the field 
research laboratories in Dallas. This 
instrument is a saturable core magne- 
tometer system embodying the basic 
principles of a “flying magneto- 
meter,” and operable throughout the 
length of a bore hole for measurement 
of the magnitude of the earth’s total 
magnetic field as a function of bore 
hole depth. This “borehole magneto- 
meter system” is yet to be built into 
a case that will protect it from the 
very high pressures found in deep 
wells and consequently has received 
only very exploratory testing com- 
pared to the first instrument. 


Oil States Governors 
Meet in Colorado 


Governors of five oil producing 
states joined in a forum on future 
United States oil development during 
the mid-year meeting of the Independ- 
ent Petroleum Association of Amer- 
ica in Denver, Colorado, recently. 

Theme of the forum was “Future 
Oil Empires of America.” It pointed 
up the increasing importance of the 
growing oil development throughout 
the Rocky Mountain and Western 
Plains states. 

Participating were Governors Allan 
Shivers of Texas, Norman Brunsdale 
of North Dakota, Dan Thornton of 
Colorado, E. L. Mechem of New Mex- 
ico, and Frank Barrett of Wyoming. 

Governor Shivers, who is chairman 
of the Interstate Oil Compact Com- 
mission for conservation of oil and 
gas resources, presided at the forum, 
Which he keynoted with a discussion 
of the benefits of conservation and or- 
derly development of oil resources. 









Pilot is set for closing 
Auxiliary Type M Otis Pilot 

Fixture can be fitted to —— 
upper boss (lower boss is 
plugged) so that safety valve 
can be installed upstream of 
Ele cela-Masle) ¢-Wal lt] Melati wel ive] 
by pressure variations 
carried through a line 
downstream of the choke 


action at desired pressure 
by an adjusting screw 
lock nut, and gasket 
assembly. 


Coil spring in high- 
pressure pilot holds ball 
on seat against thrust of 
pressure in valve chamber; 
pressure rise in valve will 


- : 4 snap the ball from the 
Piston will move (in 


direction of flow) 
to close line when 
pressure in either 
pilot is exhausted 

to atmosphere. 


seat and release pressure 
in pilot to atmosphere 
through side port, thus 
closing the valve. 


Entrance ports and 
sealing surfaces of 
valve are offset from 
direction of straight 
flow in order to reduce 
fol ole Tha-Melail-lsmol meal Top 
Valve also is designed 
to eliminate any traps 
in which hydrates might 
freeze to block the action 
of the safety device. 


Spring-loaded valve is 
patterned after Otis 
Tubing Safety Valve 
assembly. Spring tension 
will compensate for 
surging heads and 
prevent valve from 
closing prematurely. 


Not shown is a by-pass 
needle valve assembly, with cf 
which safety valve piston 

is reset and flow course 
through valve is reopened. 


Low-pressure pilot, also 
connected to valve 
chamber, is subjected to 
same pressure existing 
in valve body. Ball valve 
releases to activate safety 
valve when pressure in 
line decreases beyond 
set limit. 


(DIRECTION OF FLOW 


Type ABD 
OTIS SURFACE 
SAFETY VALVE 


Pilot cylinders are machined 
from stainless steel. All; 
working parts exposed to 
well fluid in pilots and 
safety valve body are 
made of corrosion- 
resistant materials. 


X-Ray of alype A 


OTIS SURFACE SAFETY VALVE 


This newest Otis safety valve provides a positive means of 
automatically shutting off a flowing well in case of a line break, 
freeze-up, or other emergency condition which might cause an 
increase or decrease in pressure beyond safe or practical limits. 

It is recommended for trees, flow wings, gathering lines, 
etc., where full-opening gate valves are not required. It is a 
self-contained, fully automatic unit that is more economical 
and more dependable than personal supervision of flowing 
wells ... protection against fire hazards, waste of oil and gas, 
and damage to nearby property and equipment. Ask the Otis 
office nearest you about other important operating features and 
for technical details and illustrated literature. There’s no obli- 
gation whatsoever, and afterwards you'll be better informed 
on the better methods of safe production. 


Ht ¢1 Pressure Control, Inc. 
Is Gig “wet 


DALLAS « HOUSTON + CORPUS CHRISTI « VICTORIA ODESSA 
OKLAHQMA CITY « ELK CITY - NEW IBERIA « HOUMA - 


FALFURRIAS » LONGVIEW 
BROOKHAVEN + CARACAS, Venez. 















































A double packed Stuffing 
Box for use under most 
adverse pumping and 
flowing conditions (be- 
low). Be sure to order ” 
Type A-123-SBDP. 








All Hercules Duplex Polished 
Rod Stuffing Boxes are Cone 
Packed for longest possible life 
and greatest economy. IIlustra- 
ted (left) is Regular Type. 
Write for Bulletin 120-SB. 


The Tee-Base Type Combina- 
tion Stuffing Box and Tee (di- 
rectly below) have been proven 
by years of service and savings 
to producers. Write for Bulle- 
tin 121-SBT. 


For greater savings, replace 
old style Upper Glands with 
the New Hercules Lubricating 
Upper Gland, as shown on Stuf- 
fing Boxes illustrated. 


SOLD AT ALL SUPPLY STORES 


Export Representative: 

OIL FIELD EQUIPMENT CO., INC. 
T. E. WARD, President 

30 Church St., New York 17, N. Y. 


To obtain more information on products advertised see page E-45 





ASME To Meet in Tulsa, Oklahoma 


The American Society of Mechanical Engineers Petro. 
leum Division will hold a petroleum conference in Tulsa, 
Oklahoma, September 24, 25, and 26. Four main activities 
are listed under the Petroleum Division—production, ma- 
terials, manufacturing, and transportation. Each of these 
four subdivisions has a minimum of 5 papers confirmed for 
the September meeting. E. N. Kemler will discuss sucker rod 


loads and W. B. Mather, drilling in hard rock. 


Geophysical Company Formed 


Earle W. Johnson and Chester A. Donnally announced 
recently that they have jointly purchased Carr Geophysical 
Company and will operate the crews under the name of 
Donnally Geophysical Company. Headquarters for the or- 
ganization will be in Dallas, Texas. 

Johnson was elected president of the new company and 
Donnally was elected vice president. Johnson is also presi- 
dent of General Geophysical Company and Donnally was 
formerly with Western Geophysical Company. No other 
changes are planned in the organization, it was stated. Carr 
Geophysical was organized in 1944 by George Carr, who 
died in December, 1950. The company was operating three 
crews when it was purchased. 


Unitization Law Upheld 

The Oklahoma Supreme Court has upheld in a 5-4 de- 
cision, the constitutionality of the Oklahoma compulsory 
unitization law. This was an appeal from the order of the 
Commission unitizing the West Cement Medrano pool by 
Tom Palmer, one of the operators in the pool. The court 
ruled that this law protected correlative rights and would 
prevent waste by recovering additional oil. 

















RED BOX holds 
tong dies protected 
TWO WAYS against wear! 


ONE—B) Tong Dies have a super-hard outer case for positive grip 
on the hardest joints. 


TWO —B) Tong Dies have a tough, ductile core to absorb shock and 
prevent breakage. 


BJ TONG DIES ARE REVERSIBLE — they wear longer because you can 
spread the wear over the entire die! 




















Byron Jackson Co. 
eS ron MAIN OFFICE & PLANT: LOS ANGELES 54, CALIF 
O R AR Mid-Continent: Houston 1, Texas 
RA SA Export: New York 17, New York 
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omeMURPHY DIESEL: 


with that of any other engine 


Four valves per cyl- 
inder give greater 
breathing capacity, 
longer valve life. 


Plain open com- 
bustion chamber 

makes operation—__°% 
more efficient and : 
smoother. 


Interlocking con- ©: 
necting rods  pro- 
vide extra strength, 
permit use of larger 
crankpin journals— 
4” on sixes, 31/2” 
on fours. 


Extra heavy crank- 
shaft is stronger 
and stiffer for long, 
trouble-free service. 


4” main bearings 
provide extra bearing 
surface and longer 





Murphy Diesel Engines and Power Units 
for drilling and pipe line pumping, 90 to 
226 H.P., 1200 and 1400 RPM. Generator 
Sets, 60 to 140 K.W. Dual-Fuel Engines, 135 
to 180 H.P. Also Crude Oil Burning Engines. 
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Dual overhead cam- Unit fuel injecfors provide lower 
shafts assure precise fuel consumption, easier start- 
control of valves and ing and higher power output... 
fuel injection. eliminate most injection troubles. 


Hydraulic servo-type 
governor controls op- 
eration at all speeds, 
protects the engine. 


_ tt drive provides more 
accurate timing con- 


ile Cr ee : - 
s % a Fl 
jaf Sam @ > ywheel end cam 


ONLY with Murphy Diesel do you get all the 
advanced design features described above... and 
only with Murphy Diesel do you get all extra 
power, economy, dependability and engine life 
that this design assures. Proved in thousands of 
hours of the toughest kind of service, this design 
has resulted from skilled engineering and long 
practical experience. 

A more detailed discussion of these features 
and others is given in the booklet, “10 Questions 
to Ask a Diesel Engine Salesman.” You can get a 
copy from your Murphy Diesel Dealer or we'll 
be happy to send you one. 


MURPHY DIESEL COMPANY 
5343 W. Burnham St. Milwaukee 14, Wis. 


To obtain more information on products advertised see page E-45 B-9 1 





California Oil Men 
Receive Citations 


Three California oil men were hon- 
ored by the Pacific Coast district of 
the American Petroleum Institute’s 
Division of Production for their con- 
tributions to the development of the 
group. 

Special citations were presented to 
the oil men at the district’s annual din- 
ner meeting in the Biltmore Bowl, Los 
Angeles, California. Approximately 
1200 oil and gas men from the west 
coast states attended the meeting. 

Receiving the awards were: 

Paul M. Andrews, of Signal Oil and 
Gas Co., Los Angeles, for service as 
general chairman for the 1951 meet- 
ing 5 

E. C. Babson, of Union Oil Com- 
pany of California, Los Angeles, for 
service as district chairman in 1950; 

C. R. Ball, of Ball and Black Sup- 
ply Company, Los Angeles, for serv- 
ice as arrangements chairman, 1951 
meeting. 

Babson’s citation was presented in 
absentia as he is on temporary leave 
from his firm to work with the Petro- 
leum Administration for Defense in 
Washington. He is a reserves engi- 


neer for PAD. 


New Test Begun in Papua 


Three-fourths of a mile from the 
first Australasian Petroleum Com- 
pany well in Papua, a new test is be- 
ing drilled. The new site, which is 
situated at Honoro is expected to be 
less difficult to drill than the first test. 
which was abandoned at 4721 ft when 
all efforts to get below this depth in 
the heaving shale encountered had 
failed. In anticipation of difficult sub- 
surface conditions, the latest advances 
in the technique of mud control will 
be employed. The company’s mud en- 
cineer, N. Street, has spent recent 
months in Texas in the study of mud 
control methods now in use on the 
Gulf Coast. In addition APC will re- 
tain the services of O. B. Rylander, 
drilling superintendent in Venezuela 
for Socony Vacuum, as adviser until 
the more critical formations have 
been penetrated. 


Completion Tests Made at 
Mississippi Pool Opener 

Completion tests have been run at 
Jon Brook. Jr., and Peterson Drilling 
Company’s No. 1 Louis Wax, discov- 
ery well for the North Lessley field of 
Wilkinson County, Mississippi. The 
well pumped at the rate of 250 bbl of 
32.9 gravity oil per day with no form- 
ation water. Production is being ob- 
tained from Wilcox perforations at 
7299 to 7302 ft. Hole was drilled to 
total depth of 8461 ft. 
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Calculation Method for Canadian Proration 


The method of calculating the Al- 
berta, Canada, field and individual 
well allowables (which were cut sub- 
stantially for March from the January 
and February figures) for the March 
proration order is outlined in a re- 


lease from the Western Canada Petro- © 


leum Association. It is obvious from 
the order that the continued develop- 
ment of proved fields will automati- 
cally result in continued cutting of the 
allowables for those fields, with conse- 
quently greater hardship on recently 
completed wells than on the older pro- 
ducers. This is the calculation method: 


Nominations for the month are 
placed by the purchasers of crude, in 
terms of barrels per day per field 
group, Leduc and Redwater constitut- 
ing the principal individual fields but 
both grouped with several small pools. 
The group total is then allocated to in- 
dividual fields by splitting it in rela- 
tion to the previous month’s prora- 
tion order. This gives the rough pool 
nomination. 


The number of wells capable of pro- 
duction as at the first of the preceding 
month is taken and weighted by the 
addition of estimated completions to 
the middle of the current month. The 
total is used in all further calcula- 
tions. The “pool economic allowance” 
is calculated by taking the economic 
allowance factor from the Petroleum 
and Natural Gas Conservation 
Board’s chart and multiplying it by 
the number of wells in the pool. Pool 
potential is then calculated by multi- 
plying the pool MPR (maximum pro- 
duction rate) per well by the number 
of wells in the pool. A correction fac- 
tor is added here, based on the pre- 
vious month’s pool performance, tak- 
ing into account such items as gas- 
oil ratios, water penalties and inabil- 
ity of individual wells to make their 
production allowable. The correction 
factors have been running to less than 
one per cent. 


Residual demand is calculated next, 
as the difference between total nomi- 
nations and the total pool potentials 
or economic allowance, whichever is 
less. For March, the report shows, res- 
idual demand was only 4000 bbl per 
day, which is divided among the three 
classifications of heavy, intermediate, 
and light and allocated in these class- 
ifications to each pool on the basis of 
its adjusted pool MPR. The final pool 
allowable is thus the total of the eco- 
nomic allowable and the pool share 
of residual demand. The final pool 
allowable is then allocated among the 
wells in the pool on an equal basis, by 
dividing by the total number of wells. 


As a final adjustment, the individ- 
ual well production is given the bene- 


fit of the reciprocal of the previous 
correction factor so that the proration 
figure will represent an increas«d al- 
lowance to the good wells to balance 
expected deficiency of the poor wells. 
thus insuring the full proration al. 
lowable being produced by the whole 
field. 

The extensive safety program spon- 
sored initially by three drilling con- 
tractors in Calgary received such a 
warm reception at the first quarterly 
meeting of the Canadian Association 
of Oilwell Drilling Contractors that it 
seems likely to be headed for a perma- 
nent place in contractors’ overhead. 
Analysis of the current short-term 
plan which has been in effect for only 
nine months showed apparent saving 
in accident costs amounting to a creat 
deal more than the cost of the pro- 
gram. 

The first half of the program of 
supervisory training, under direction 
of the University of Alberta, occupied 
the period from May to October 1950 
and served 17 rigs scattered through- 
out the province. Cost was about $325 
per month for salaries and travelling 
expenses. The second half has been 
confined to 12 rigs and has to run to 
the end of May 1951. The cost of this 
half is about $600 per month. Accord- 
ing to Allison Mitchell, director of 
supervisory training, the greatest 
problem is the lack of experience of 
most new crew members and the 
necessity of rapid promotion to super- 
visory positions before they have he- 
come thoroughly familiar with the 
machinery and equipment. 

The safety education part of the 
program has been developed by train- 
ing the supervisory employees in 
methods of instruction. then showing 
them by example, right at the rigs. 
how incentive can be created to in- 
duce men to work with more care and 
more intelligently. Workmen’s Com- 
pensation Board figures for the two 
companies most active in the program 
have shown a decided improvement in 
their accident rates. 


Alberta Gas Reservation 
Brings Record Price 

George F. Chadburn. land man for 
Seaboard Oil Company of Delaware. 
paid the highest price ever paid for 
a petroleum and natural gas reserva- 
tion in the Alberta province. the Al- 
berta government reported recently. 
Chadburn paid $506,492 for 11.174 
acres of land in the Bittern Lake area. 
west of Wetaskiwain in Northern Al- 
berta. He reserved the land for geo- 
logical or geophysical examination 
or for drilling of wells for geological 
information. 
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. Reliever holding back 
pressure on gas line. 


. Chexflo in gas com- 
pressor discharge line. 


. Flexflo automatic shut-off 
in gas line to heater. 


by standardizing... 
on GROVE valves and regulators 


Properly controlled and applied fluid pressures, rather than the mechanical 
forces of springs, weights or packings, are the outstanding features that 
characterize Grove designs and products. 

The Grove Powreactor Dome principle has revolutionized the design 
and construction of regulators for high pressure gas, air and other fluids, 
by eliminating cumbersome springs, weights and levers. 

Flexflo and Chexflo valves, resulting from Grove studies of the action of 
enclosed expanding tubes, effect a positive and unfailing operation never 
before achieved in the control of pipeline fluids. 

The “O” ring Seat-Seal principle, embodied in “T” and “V” series 
globe-type valves and “F” and “M” series slide valves, has greatly increased 
the field of usefulness and the pressure ranges of these valve types. 

The products illustrated are only a few examples of the flexibility and 
adaptability of all these exclusive Grove developments. For your control 


problems, too, Grove can provide regulators and valves of unequalled \ 4 - ae 4. Well Head Protection 
. _ hm System, T-series 

Seat-Seal Valves 

in manifold. 


. Model 899 Sep- 
arator Oil Valve. 








reliability. Contact the nearest Grove office today, or address your inquiry to: 


5 Posigines oT Pave 
CALE. ee as Vege 
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WHAT’S DOING IN DRILLING 
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Nebraska Sector Scene 
Of Rapid Oil Development 


The Nebraska section of the Den- 
ver-Julesburg basin is scene of the 
fastest development in the West. Two 
oil and one gas fields have been dis- 
covered there this year, and today the 
average production is 9650 bbl. A 
year ago Nebraska was producing 
1500 bbl of oil a day. In the western 
part of the state, 31 oil wells, 1 gas 
well, and 13 dry holes have been com- 
pleted in the first 4 months of 1951. 


Continental Opens New Zone 


Continental Oil Company has 
opened a fifth and deeper oil produc- 
ing zone in the Sussex block in north 
central Wyoming with its Sussex A-59 
well. On drill stem test from 9115 ft, 
at the top of the saturation, to 9129 ft 
in the Tensleep sand, the well showed 
gas in 45 min and flowed oil in 50 
min. The tester was pulled and 9100 
ft of black 32-gravity sweet oil was re- 
covered, marking first Tensleep pro- 
duction in the field or vicinity. 


New Zone Discovery 
In Oklahoma Field 
The No. 1 Reed drilled by W. B. 


Moran is a new zone discovery well in 
Seminole County, Oklahoma. The Se- 
nora sand is being treated with Hy- 
drafrac after yielding free oil on drill 
stem test. The well went to 2891 ft aft- 
er running test at 2656-71 ft in the Se- 
nora and getting 20 ft of free oil and 
35 ft of heavily oil-cut mud. Casing 
was set at 2700 ft before production 
testing began. 


New Canadian Well 


Canadian Gulf Oil Company has a 
new well in the Devonian D2 zone in 
the northern sector of Stettler oil field, 
about 34 mile from previous produc- 
tion. Prior to reaching the Devonian, 
the oil well, Gulf-Skow 15, found mod- 
erate flows of natural gas in the Vik- 
ing and basal quartz formations. The 
D2 zone of Devonian was oil bearing, 
but D3 horizon was water-loaded. 


Pennsylvania Gas Field 

New York State Natural Gas Cor- 
poration has completed its N-192 Eliz- 
abeth Daugherty et al in Leidy town- 
ship, Clinton County, Pennsylvania. 
The well gaged 3,800,000 cu ft of gas. 
The Onondaga was topped at 5878 ft. 
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Wyoming Pool Extended 
One and One-Half Miles 


Phillips Petroleum Company’s No. 
11 Cole Creek has extended the South 
Cole Creek pool in Converse County, 
Wyoming, 114 miles northwest. The 
well recovered 225 ft of oil and 90 ft 
of heavily oil and gas-cut mud follow- 
ing a 114-hour drill stem test of the 
Lakota at 8434-62 ft. Total depth of 
the well was 8514 ft, where 16 ft of 
saturated sand was uncovered. A drill 
stem test of the interval, 8457 ft to 
8540 ft, recovered 700 ft of fluid, be- 
ing 360 ft of 3l-gravity oil, 180 ft of 
mud-cut oil, and 160 ft of oil and gas- 
cut mud. 


Shell Well Successful 


Beckham County, Oklahoma is the 
scene of a Shell Oil Company pro- 
ducer, its No. 2 Hutton. Plugged back 
depth of the new well is 10,058 ft, and 
it flowed 451 bbl of 53.8 gravity oil 
and 37 bbl of acid water in 24 hours 
through a 22/64-in. choke. Gas-oil ra- 
tio was 1385 to 1. Production is 
through perforations between 9565-85 
ft and between 9530-50 ft. 





Operates Steam Rig. One of the three crews that operate the controlled 


New Well Drilled In 
Baldwin County, Alabama 


Humble Oil and Refining Company 
has successfully completed a new well 
in the South Carlton field of Baldwin 
County, Alabama. On completion test, 
the No. 1 Charles Oswell et al, pumped 
at the rate of 70 bbl of 13.6 gravity oil 
per day. Production is from perfora- 
tions in the Massive sand at 5417-25 
ft. This marks the first production in 
Baldwin County, and succeeds in mak- 
ing a two-county field out of South 
Carlton. All previous production in 
the field was spotted in Clarke County, 


Louisiana Field Extended 


Warren Oil Corporation’s No. 1 EI- 
mer E. Jeffers has extended oil pro- 
duction 14 mile east at Crowley field. 
Acadia Parish, Louisiana. Through 
perforations at 9819-24 ft in the Bar- 
onet zone, the well flowed 453 bbl of 
38 gravity oil daily. Hole is bottomed 
at 11,260 ft and operator set 7-in. 
casing at 10,457 ft. Gas-oil ratio is 
686 to 1. The well has been given an 
allowable to 27 bbl daily. It extends 
South Crowley field a half mile east. 


steam rig* for Little Nick Oil Company of Chickasha, Oklahoma: 
(left to right) M. E. Collins, derrick man; J. H. Hammonds, roughneck; John Baker, 
driller; A. D. Ambrose, roughneck; and E. M. White, roughneck. 


*The ‘'Titan Steamair’’ rig manufactured by Wilson Manufacturing Company, Wichita Falls, Texas. 
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UNAFLO protects seuetnns 3 Ways 


When you need extra time on a hot, deep squeeze— time, even during emergencies, to get cement in place. 
even when pressures rise mane 5000 p. s. i. and tem- 3. A slurry of Unaflo hardens. normally after retar- 
peratures hit over 200°F.—that’s when you can rely on . ‘ 3 ne 

: : : dation to a tight formation bond. Its seal is imper- 
easy-pumping, hard-setting Unaflo Oil-Well Cement. It a A ‘ 

: . 4 meable to all fluids, including sulfate waters. 

protects your investment in well, tools and equipment f 7 
these three ways: To be sure, always protect your investment with Unafio. 


1. Unafio stays fluid and pumpable under highest i a 
bottom-hole ‘pressures and temperatures... high initial HELPPUL FREE BULLETIN givesa facte-and-Gguees 


ian : . , comparison of Unaflo’s well-bottom performance with 
fluidity permits using heavy slurries when needed. : : 

other cements. For your copy write Universal Atlas 
2. Unafio also has sustained fluidity because of its Cement Company (United States Steel Corporation 
delayed; postponed, retarded set, which allows ample Subsidiary), 100 Park Avenue, New York 17, N. Y. 


**‘UNAFLO” is the registered trade mark of the retarded oil-well cement 
manufactured by Universal Atlas Cement Company 


WACO KANSAS CITY « BIRMINGHAM « CHICAGO NEW YORK « Export Distributor: United States Steel Export Co., New York 








Universal Atlas Cement Company 





OIL-FIELD CEMENTS , ao, 


: OIL-WELL 
Unafio Retarded Oil-Well Cement Atlas Portland Cement — Type I! CEMENT 
Resistant to Sulfate Waters Resistant to Sulfate Waters 


Atlas Portland Cement — Type | Atlas High-Early Cement —Type I!!! PE-U-116RR 





NBC SUMMER SYMPHONY CONCERTS— Sponsored by U.S. Steel Subsidiaries—Sunday Evenings—June to September 
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AAODC Safety Clinic. More than 220 representatives of drilling firms at- 
tended the American Association of Oil Well Drilling Contractors’ annual 
safety clinic in Dallas, Texas, recently. Some of the delegates from Canada 
were: David Gunderson, Regent Drilling Company; D. L. Cuthbert, Imperial Oil, 
Ltd.; H. R. Hess, Parker Drilling of Canada; A. L. Grainger, Mclvor Drilling of 
Canada; J. L. Muir, General Petroleums of Canada, Ltd.; G. C. Cochran, Work- 
men's Compensation Board; N. W. Goerz, and D. Harris, Can-Tex Drilling, Ltd., 
and J. Adam, Commonwealth Drilling Company, Ltd. 


New Producer Added to 
Hub Field, Mississippi 

Hub field of Marion County, Mis- 
sissippi is the scene of a good pro- 
ducer, drilled by Humble Oil and Re- 
fining Company. The company’s No. 
B-1 W. E. Walker was completed flow- 
ing through 14-in. choke at the rate of 
209 bbl of pipe line oil per day. Gas- 
oil ratio was 960 to 1. Tubing pres- 
sure was 1950 lb. Production is being 


obtained from the perforated interval 
at 9138-40 ft. 


Reef Trend Established 


General Crude Oil Company has 
apparently established the reef trend 
around its new well the No. 1-6 Jones, 
which is an offset to Kewanne Oil 
Company’s No. 1 Oliver, recent Kent 
County, Texas, discovery or major ex- 
tension in the Salt Creek area. The 
Canyon reef was hit at 6275 ft, minus 
4126 ft. It is drilling ahead with no 
tests reported to date. 


Two-State Field Set 
For Texas, Louisiana 


A two-state field is in the making 
in Louisiana at Stanolind Oil and Gas 
Company’s No. 1 Pine Woods Lumber 
Company, Columbia County. The test 
is a l-mile north outpost to North 
Shongaloo field in Webster Parish. 
The well flowed at a 20-bbl per hour 
rate, settling down to 9 bbl per hour. 


New Zone in Texas Field 
Ohio Oil Company’s No. 2-A An- 


derson in Stonewall County, Texas is 
scene of a second new pay zone in the 


Frankirk Ellenburger field. A drill 
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stem test in the reef from 5011-65 ft 
had gas in 8 minutes and flowing oil 
in 62 minutes. It was flowed into pits 
at an estimated rate of 10 bbl an hour. 
Operators were pulling pipe at last 
report. 


Stanolind Completes Well 
In Oklahoma Field 


Stanolind Oil and Gas Company’s 
No. 2 Kolb in the North Milroy pool 
of Stephens County, Oklahoma has 
been completed for a flow of 102 bbl 
of oil in three hours through a 1-in. 
choke from perforations at plugged 
back depth of 4000 ft. Drilled to 5886 
ft, it plugged back first to 5855 ft and 
has a good blow of gas just above that 
plugged back depth. Oil production is 
from the Deese sand and gas was 
found in the Springer. 


Shell Drills Gas Well 
In Louisiana Parish 

A gas-distillate discovery has been 
completed by Shell Oil Company at 
its No. 1 State Lease 1593 in Atcha- 
falaya Bay of St. Mary Parish, Lou- 
isiana. The new well was bottomed at 
14,697 ft and plugged back to 11,697 
ft for testing. Completion was from 
perforations at 9534-42 ft. On final 
tests the well flowed at the rate of 34 
bbl of 51.5 gravity distillate and 1,- 
309,000 cu ft of gas per day through 
10/64-in. choke. Early perforations in 
the well at 11,447-52 ft were squeezed 
following recovery of a large percent- 
age of salt water. Tubing pressure was 
3250 lb on completion tests, however, 
at the time the well was shut in, pres- 
sure had risen to 3550 Ib. 





New Depth Record Made 
In Texas Gulf Coast Well 
Meredith, Clegg, and Hunt have 


broken their own record for deep 
drilling in the Texas Gulf Coast area 
with completion of their No. 1 Weisse 
at 12,631-12,725 ft. The new well is 
situated in West Hamshire field, Jef. 
ferson County, Texas. It flowed 20, 
000,000 cu ft of gas per day plus 59 
bbl of condensate per million cubic 
feet of gas through 380 jet perfora. 
tions. The hole was drilled to total 
depth of 13,353 ft. 

Prior to drilling of this weil, the 
No. 1 Earl C, Hankamer, drilled last 
year as the discovery well for the West 
Hamshire field, held the title as the 
deepest Texas Gulf Coast well. It was 
completed from open hole at 12,607. 
70 ft. On open-flow gage, the discoy- 
ery well made 125,000,000 cu ft of gas 
daily, plus 53.4 bbl of 51.6 gravity 
distillate per million cubic feet of gas. 


Mississippi Well Complete 


Union Producing Company has 
completed its No. 29 Jennie Stevens 
in the Tinsley field of Yazoo County, 
Mississippi. It is pumping at the rate 
of 184 bbl of 37.8 gravity oil per day, 


and has been bottomed at total depth | 


of 5428 ft. Completion is from per- 
forations opposite the Stevens sand 
at 4844-55 ft. 


Beckham, Oklahoma Well 
Is Large Producer 


A new Beckham County, Oklahoma 
well is flowing 1532 bbl of 42 gravity 
oil in 24 hours. It is the United Car- 
bon Company No. 1 C. R. Eiel, which 
is producing through perforations be- 
tween 10,506-18 ft through 23/64-in. 
choke. With the oil, 645,000 cu ft of 
gas per day is flowing. 


Superior Will Deepen Well 
For Testing at 20,000 Ft 


Superior Oil Company has re- 
ported a 20,000-ft test planned for its 
prolific Portilla field, San Patricio 
County, Texas. The company’s No. 27 
Minnie S. Welder will be deepened to 
20,000 ft, making it the deepest test 
drilled in Texas. ‘The well is now bot- 
tomed at 13,785 ft with 95-in. casing 
cemented at 9090 ft. 


Superior Well Successful! 


Katie pool of Garvin County, Okla- 
homa has a new well. It is Superior 
Oil Company’s No. 1 Conrad-Steven- 
son, which was completed at a depth 
of 7075 ft. Drilled to 7075 ft where 
7-in. casing was cemented, the well 
was perforated to flow 438.66 bbl of 
oil in 1514 hours through a 24/64-in. 
choke, and showed a gas-oil ratio of 
800-to-1 with the 41 gravity crude. 
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GLOBE 


PATENTED 
JUNK CATCHER 












UpperCatcher, 
with medium 
and short dogs 
that hold jun: 
and upper core. 






Lower 
Catcher, 
with long 
and me- 
dium dogs 
that cut 
the core 
and hold it 
securely in 
the barrel 






Circulation fluid fol- 
lows the outside of the 
core and keeps the 
teeth clean during 
fishing operations. 







Hard faced tapered 
teeth force junk 
toward center of hole, 
ream side wall, mill 
and grind large pieces 
of junk, cut core sam- 
ples, and make hole. 


ABOUT GLOBE'S ABILITY TO MAKE COMPLETE 
JUNK RECOVERIES IN MINIMUM TIME 


The Globe Junk Catcher is of extremely rugged construction MORE SUCCESSFUL JUNK RECOVERIES 
ARE MADE WITH THE GLOBE 












Extra large diam- 
eter, and opening 
through free-float- 
ing catchers per- 
mits easy entry of 
the largest size 
junk. 











with tremendous digging power. It is simple, fast, and any driller, 
regardless of whether he has run a Globe before, can operate 
it very easily... simply run it in; rotate; and bring it out. Keeps 


costly down time to absolute minimum. 





branches in: BAKERSFIELD and VENTURA, CALIFORNIA © CASPER, WYOMING ¢ BROWNFIELD, 
DALLAS, ODESSA, HOUSTON and SNYDER, TEXAS ¢ OKLAHOMA CITY, OKLAHOMA 








italy Reports Twelve 
Geophysical Crews at Work 


Signor Enrico Mattei, vice chair- 
man of Azienda Generale Italiana 
Petroli, has reported to the Italian 
parliament that his company now has 
12 geophysical parties at work in 
Lombardy, Piedmont, Emilia, Vene- 
tia, Marche, Puglia, and Lucania. 
These parties have already located 
about 10 oil and gas structures in the 
Po Valley whose detailed exploitation 
is to begin shortly, Mattei stated. He 
added that a very satisfactory result 
has been obtained in the zone of Cor- 
negliano near Lodi. In the four main 
fields, there are 50 wells that could 
produce 6,000,000 cu metres of 
methane daily were there a market for 
such an output of natural gas. 


New Chilean Gas Well 


Empresa Nacional del Petroleo has 
discovered gas production on the 
mainland of Chile. The new well is 
across the Straits of Magellan from 
the company’s existing Cerro Manan- 
tiales oil field. The well is reported to 
have gone to about 7500 ft, and en- 
countered some 60 ft of sand, obtain- 
ing a consistent blow of wet gas. 
ENAP is preparing to commence an- 
other well on a location lower on the 
structure. 


Carter Well Opens 
New Oklahoma Field 


Carter Oi] Company et al No. 1 
Garrett in Beckham County, Okla- 
homa, is a prospective pool opener. 
The new well is swabbing 40 gravity 
oil on test. It flowed 22 bbl of oil by 
heads in 12 hours and then swabbed 
35 bbl of oil in 8 hours. During the 
first hour of the 8-hour test the well 
swabbed 5 bbl of oil, 10 bbl in the sec- 
ond hour, and 10 bbl during the final 
5 hours of the period. A severe rain 
and wind storm was thought to be 
responsible for the reduced output in 
the last 5 hours of the test. 


West Texas Wildcat Drilled 


A new Devonian-Silurian pro- 
ducing formation discovery well in 
Dawson County, Texas was completed 
recently by Amerada Petroleum Corp- 
oration. The well is the No. 1 D. L. 
Adcock, which flowed 662 bbl of oil 
in 18 hours through a 14-in. tubing 
choke, with perforations in the casing 
from 10,605 to 10,615 ft, after acid- 
izing with 500 gal. 
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First Wildcat Goes Down in East Pakistan 


The oil quest in the Patharia hills 
began recently when the governor of 
East Pakistan, Malik Feroze Khan 
Noon, performed the spudding in cer- 
emony of the first test well of Paki- 
stan’s first oil company—Pakistan Pe- 
troleum Limited. Standing at the con- 
trols the governor himself drilled the 
first foot of hole. Speaking on the 
occasion Malik Feroze Khan Noon 
gave a brief survey of the efforts of 
the Burmah Oil Company to tap the 
oil resources of the Patharia hill 
tracts since 1917 when the Govern- 
ment of Undivided India granted the 
concern a prospecting license. He said 
that when he took over as Governor 
of East Pakistan he had negotiated 
with the Burmah Oil Company in Pak- 
istan for the resumption of oil pros- 
pecting in the Patharia forests and 
added that the Government of Paki- 
stan had decided to grant the mining 
lease to Pakistan Petroleum Ltd., an 
offshoot of the Burmah Oil Company, 
in view of the experience of this com- 
pany in the field of oil exploration. 

He emphasized that while Pakistan 
possessed vast unexplored resources 
and monetary reserves she lacked tech- 
nical experience and expressed his ap- 
preciation of the remarkable speed 
with which Pakistan Petroleum had 
rigged up their drilling equipment in 
the Patharia forests and compliment- 
ed the manager and his staff on their 
efforts to expedite the drilling opera- 
tions here. 

Malik Feroze Khan declared that 
Pakistan was an Islamic state whose 
laws would be based on the “Shariat.” 
He called upon the workers to read 
the Quaran and understand the spirit 
of Islam. 

He disclosed that about 2000 copies 


of the English translation of the Qua- 
ran had been acquired in Lahore 
which would soon reach East Pakistan 
and copies of the Bengali translation 
of the Quaran would also be avail- 
able shortly. He was confident that if 
the workers read the Quaran every 
morning it was possible that oil might 
be found here in two months instead 
of the four months stipulated for drill- 
ing. 

The manager of the prospecting 
company, M. J. Condon, while wel- 
coming Malik Feroze Khan Noon said 
that the drilling operations in Path. 
aria were being undertaken by Paki- 
stan’s first petroleum company—Pak- 
istan Petroleum Ltd. He added that 
though the company had been grant- 
ed the mining lease only in the middle 
of 1950, it had been able to undertake 
the operations in a few months’ time. 

Condon said that the Burmah Oil 
Company had in the past drilled two 
wells in the Patharia region, one of 
which produced some oil while the 
other proved a dry hole. He was glad 
that the settlement of the boundary 
dispute had enabled the resumption of 
the prospecting operations. The new 
well was being drilled in the hope that 


it would produce oil though it could’ 


not be predicted that oil would be 
found. He appreciated the services of 
the employees and thanked the local 
administration for its cooperation in 
the renewal of the operations. 

“The importance of oil,” he added, 
“in these modern days of industriali- 
zation is of course very great and 
many interests are therefore involved 
in this venture. We are proud that our 
own interests should be so completely 
identified with those of Pakistan and 
particularly East Pakistan.” 





First Producer Seen 
For New Mexico County 


An important major discovery 
seems apparent for Roosevelt County, 
New Mexico, at the Magnolia Petro- 
leum Company’s J. B. Brown No. 1. 
The new well flowed 112 bbl of 45 
gravity oil into tanks in 2 hours on a 
drill-stem test of Pennsylvania be- 
tween 8008-8142 ft. In addition 1.- 
500,000 cu ft of gas per day were re- 
covered. If successfully completed, the 
well will be Roosevelt County’s first 
oil producer. 


Oil Field Indicated 
For California Area 


A new oil field is apparent in the 
Cuyama Valley of California, with 
discovery of Richfield Oil Corpora- 
‘tion’s and Seaboard Oil Companys 
joint Kirschenmann wildcat. The 
well is producing on the pump more 
than 200 bbl daily of 44 gravity oil 
from a depth of 7300 ft. Richfield’s 
president, Frank Morgan, reporte 
that until further testing the capacity 
or value of the new field cannot be 
estimated. 
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DALLAS, HOUSTON, CORPUS CHRISTI, MIDLAND, ABILENE, SAN ANTONIO, TYLER, WICHITA FALLS and POST, TEX.; 
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South Dakota Land Brings 
State’s Highest Lease Bid 


High bid was $6 per acre for oil 
and gas lease on a large spread of 
acreage in South Dakota recently. The 
land, leased by M. B. Rudman of Dal- 
las, Texas, was leased by the school 
and public lands commission of that 
state. Bernard Lind, commissioner of 
lands, reported that this is the highest 
prices ever paid for oil and gas leases 
in South Dakota. Rudman and E. F. 
White, Jr., also of Dallas, did much 
of the blocking in the western part of 
North Dakota where Amerada Petrol- 
eum Company opened production. 


Indiana Oil Field Seen 


\ new oil producing area opener is 
indicated for Indiana at the T. and H. 
Corporation Robert Lowery and 
Charles Able No. 1 Bettenbrock in 
Vigo County. The Devonian limestone 
will be tested at 1625 to 1628 ft, and 
1635 to 1664 ft. Total depth is 1653. 
No drillstem test had been run at last 
report. 


New Discovery Made 
In West Texas Area 


Standard Oil Company of Texas 
has made a new oil discovery in the 
North Snyder area of Scurry County, 
Texas. The Parks No. 19 was com- 
pleted from Cisco sand in open hole 
from the interval 6120-6202 ft. On 
official potential test, the well flowed 
209 bbl of clean oil in 24 hours 
through 17/64-in. choke with a flow- 
ing pressure of 225 psi and a gas-oil 
ratio of 590. The gravity of the crude 
is 41.5 deg. 


f 


Aramco Wildcat Opens 
Saudi Arabian Field 


Oil has been discovered in a wild- 
cat well in Saudi Arabia, it was an- 
nounced by W. F. Moore, president 
of the Arabian American Oil Com- 
pany. The new location is at Ithman- 
iya, approximately 40 miles south of 
the Ain Dar field discovered in 1949 
and 20 miles west of the city of Hofur. 
The oil is sour and was found at 
depths comparable to other producing 
fields in Aramco’s concession area. 
Extent of the new field is unknown. 


Kansas Wildcat Successful 


Cities Service Oil Company (Dela- 
ware), has completed a wildcat strike 
in Gove County, Kansas, for an initial 
of 3000 bbl of oil daily. 

The company’s Coberly No. 1, sit- 
uated about 25 miles southeast of 
Oakley, is producing from perfora- 
tions in the Marmaton limestone from 
4287 to 4298 ft. In a test of the lower 
Marmaton limestone, 4303 to 4310 ft 
the well pumped 130 bbl of oil in 8 
hours. Nearest commercial produc- 
tion is the small Arnold pool, 25 miles 
to the southeast. 


Cities Service Stake 
Montana Wildcat 


A rank wildcat for Sweet Grass 
County, Montana, has been reported 
by Cities Service Oil Company (Dela- 
ware). The 7500-ft test is the Cremer 
Rodeo, Land and Livestock No. 1, in 
the center. Principal objectives of the 
test have been indicated as the Eagle 
Frontier, Cat Creek, Ellis, Amsden, 
Kibbey, and Madison formations. 
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Complete LABORATORY SERVICES 





PETROLEUM ENGINEERING ASSOCIATES, Inc. 


FAIR OAKS AVENUE 


© CORE 
© GEOCHEMICAL 


Correlation by D.T.A. and Radio- 


activity Determination 
Complete Mineral Analysis 


© OIL & GAS 


Fractional Analysis 
P.V.T. Studies 


© PALEONTOLOGICAL 


Microfaunal Determination and 
Correlation 


© MUD & CEMENT TESTING 
Under Reservoir Conditions 
Well Sampling © Airborne Service 


4 Affiliate 
PETROLEUM INDUSTRY CONSULTANTS C. A. 
Edificio Carabobo—Caracas, Venezuela 





CALIFORNIA 
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Union to Search for Oil 
In Costa Rican Provinces 

Union Oil Company of California 
and the Government of Costa Rica 
have signed a contract giving Union 
Oil the exclusive right to search for 
oil and gas in the provinces of Limon 
and Guanacaste, Costa Rica, Reese H. 
Taylor, President of Union Oil, an. 
nounced. 

“The contract, which must be rati- 
fied by the Costa Rican Congress, is 
a fair and reciprocal document pro- 
viding maximum safeguards and 
guarantees to both parties. It was 
signed for the Government of Costa 
Rica by President Otilio Ulate and 
Minister of Industry Volio Guardia. 
Both the president and Minister of 
Industry have publicly stated their 
complete satisfaction with the fairness 
of the contract and the opportunity it 
provides for the exploration of Costa 
Rica’s oil possibilities,” Taylor said, 


Natural Gas Found 
At Canadian Wildcat 


The California Standard Company 
has struck natural gas plus oil at a 
wildcat in central Alberta, Canada at 
its wildcat 22 miles northwest of the 
Stettler Devonian oil field. The discov- 
ery well, the California Standard- 
Spotted Lake No. 4-21, is situated in 
the top portion of D3 Devonian zone, 
where gas is flowing at rates between 


~~ 4 and 6,000,000 cu ft daily. 


First Marine Well 
Drilled in Trinidad 


Within 22 days of the beginning of 
the first marine well in Trinidad, an 
initial yield of 150 bbl per day has 
been brought in at 3300 ft under the 
sea off Guapo on the south coast of 
the island, it was reported from the 
Port of Spain. The well is said to be 
an inclined one, sunk from a point 
50 yards inland between the Pitch 
Lake and United British Oilfield’s re- 
finery at Point Fortin. 


New Frio Discovery Made 


Niloco Company and Bel Oil Corp- 
oration have an oil flow estimated at 
50 bbl per day through 5/64-in. choke 
at its new Frio discovery in Allen 
Parish, Louisiana. The No. | J. A. 
Bell flowed from the perforated inter- 
val at 5888-90 ft. Tubing pressure was 
925 lb. Total depth was 7510 it. 


Oil Creek Sand Well 

L. O. McMillan, Dallas, Texas. has 
completed his No. 1 O. B. Rich, R. H. 
Armstrong survey, in Grayson County, 
Texas, for 415 bbl daily through 3/6- 
in. choke. Production is coming from 
8233-35, and gas oil ratio is 1440 to 
1. It is a mile from a field. 
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Eastman . . . famous throughout the world for 
oil well surveys, offers you a directional suryey _ 
service which is complete in every detail. An — 
- Eastman Multiple Shot Survey is made by 
_ precision instruments in either open or cased. 
_ holes by highly trained and experienced 
Eastman engineers. These engineers carefully _ 
compute each survey and then present a com- 


22 OFFICES FOR plete and accurate report to the operator. 


YOUR CONVENIENCE | | 
CONSULT YOUR LOCAL TELEPHONE YOU NEED EASTMAN MULTIPLE 


DIRECTORY FOR OFFICE NEAREST YOU _ SHOT SURVEYS FOR... . . 


1. Insuring a permanent record of the sub-surface 
course of a well for. future operations, such as side- 
tracking or deepening. 

2. Showing the exact pee of the bottom of the 
well bore. 

3. Checking for. possible dog legs in ‘open | holes before 
casing isrun. | 

4. seeraneciiog court panes to prevent trespass suits. 


oe 


2 wines SURVEY COMPANY 


LONG BEACH. + DENVER - HoustoN 
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ager of the exploitation department of 
Richfield Oil Corporation since 1937, 
was elected a vice president of the 
corporation, As vice president in 
charge of exploitation, Montgomery 
directs Richfield’s drilling, produc- 
tion, and gas department operations. 
A veteran of more than 35 years in 
the oil industry, he has been associated 
with Richfield since 1926, when he 
became head of the land department. 
In 1931, he took charge of produc- 
tion, land, and engineering, continu- 
ing in that post until he became man- 
ager of the exploitation department. 
Montgomery was graduated from the 
University of California in 1911. 


>» V. H. King has been appointed to 
the newly created position of man- 
ager of General Petroleum Corpora- 
tion’s exploration department. For- 
merly supervisor of exploration in 
the Rocky Mountain district, his head- 
quarters will be in the company’s 
home office in Los Angeles. 

K. A. Gorton, former assistant 
supervisor of exploration in the Rocky 
Mountain district, will replace King 
as supervisor of exploration, Rocky 
Mountain division. 

K. A. van der Weg and P. H. 
Gardett have been promoted to posi- 
tions in Los Angeles. Van der Weg 
advances to the post of supervisor of 
geophysics, Los Angeles, from the 
same position in the Rocky Mountain 
division, at Casper, Wyoming. He re- 
places N. R. Shade, who has retired. 
Gardett is the new assistant supervi- 
sor of exploration, California division. 

A. G. Alpha advances from dis- 
trict geologist, Montana, to regional 
geologist, with offices in Casper, Wyo- 
ming. F. R. Reeves takes over the 
position of geophysicist, Rocky Moun- 
tain division. Reeves, a new employee, 
came to General Petroleum from the 
Western Geophysical Company, and 
will make his headquarters in Casper. 

R. A. Howe advances to district 
geologist, Northwest Colorado, from 
his previous position as assistant geo- 
logist, and will continue to make his 
headquarters in Craig, Colorado. 

J. E. Keenan has been transferred 
to Billings, Montana headquarters as 
district geologist, Montana. He for- 
merly held the same position in North- 
west Colorado and Western Wyoming. 

J. H. Casey, district geologist, has 
been transferred from the East Wyo- 
ming area to the same position in the 
Santa Maria district (California). 


B-102 








/R.D. Montgomery 


> Paul B. Leavenworth recently 
joined the Housh Drilling Company. 
Leavenworth was formerly chief geo- 
logist for the Houston district of the 
Gulf Oil Corporation, and had com- 
pleted 35 years service with that com- 
pany. His offices will be at 586 Gulf 
Building Addition, Houston. 


> V. A. Peterson has been appointed 
division geologist for the central divi- 
sion, Sinclair Oil and Gas Company, 
with headquarters in Tulsa, Okla- 
homa. Peterson joined Sinclair in 
1948 as division seismologist in the 
Denver, Colorado, division. He is a 
graduate of the Colorado School of 
Mines, and was formerly employed by 
Sun Oil Company, Cities Service Oil 
Company, and Atlantic Refining Com- 


pany. 


> Jack L. Roach was appointed 
manager of the land and exploration 
service department. Roach has had 12 
years of experience in geological and 
drafting work for the Pure Oil Com- 
pany in Tulsa. He obtained his BS 
in geology at the University of Tulsa 
in 1948. 


> Frank T. Clark of Fort Worth 
has been appointed chief geologist for 
Cities Service Oil Company (Dela- 
ware). The announcement also re- 
ports the appointment of Frank 
Cooter, Fort Worth to the new posi- 
tion of exploration field division man- 
ager at Fort Worth. Clark joined the 
company in 1924, as Kansas division 
geologist. In 1948, he was named 
division geologist in the Fort Worth 
office. Clark received his BS degree in 
geology from the University of Okla- 
homa. 

Cooter served as division landman 
for Cities Service at Fort Worth for 
three years. He was first employed by 
Cities Service as a landman in 1928. 


P. B. Leavenworth 
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> Mark Olson has accepted the posi- 
tion of general manager of operations 
for C. J. Brown, independent oil op- 
erator at Houston, Texas. Starting 
out as a roughneck in the oil fields, 
Olson went on to graduate from the 
New Mexico School of Mines in 1942 
as a petroleum engineer. Following 
graduation he joined Stanolind Oil 
and Gas Company in West Texas as 
an apprentice engineer and _subse- 
quently went into drilling and produc- 
tion work for the same company 
throughout Texas and parts of Okla- 
homa. He joined World Oil magazine 
as international editor in 1950—the 
position he leaves for his latest ap- 
pointment. 


> Charles A. Perlitz, Jr.. vice pres- 
ident and regional manager for Conti- 
nental Oil Company, Houston, Texas, 
was guest speaker at the April meet- 
ing of the Petroleum Engineering 
Club, student afhliate of AIME at 
Texas A. & M. College. He was ac- 
companied by Orville Fisher, assistant 
‘regional manager for Continental at 
Houston. 


> A. E. Dietert of Bartlesville, Okla- 
homa, has been named as division geo- 
logist for Cities Service Oil Company 
(Delaware) at Fort Worth. Norman 
W. Ewbank will assume Dietert’s 
duties in the Bartlesville geological 
offices. 

Dietert joined Cities Service in 
1929, when he was employed as scout 
for the company at Seguin, Texas. In 
1941 he was appointed division geolo- 
gist in Bartlesville for Texas. He was 
graduated from the University of 
Texas with a BA degree in geology. 

Ewbank, who replaces Dietert at 
Bartlesville, was employed by Cities 
Service in May, 1948. He was grad- 
uated from the University of Texas 
with a BS degree in geology. 
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In gun perforating many factors af- 
fect the penetrating ability of a bullet. 
The shape of the bullet is one of the 
most important factors. 

Conical shaped armor piercing bul- 
lets obtain the deepest penetration. 
However, a conical shaped bullet has 
two disadvantages: 









1.A conical bullet leaves a large, 
jagged burr on the inside of the 
casing. 








2. A conical bullet has a tendency to 
skid. 






In the beginning, conical shaped bul- 
lets were used almost exclusively in all 
gun perforators. In an attempt to min- 
imize the burr, the ogival (an arc com- 
ing to a point) bullet was developed. 
Today, this type of bullet is used in 
most gun perforators. However, there 
are three disadvantages in using an 
ogival shaped bullet: 










L.It still leaves a large burr, al- 
though the jagged edges are bent 
over. Due to this burr a casing 
scraper must be used before run- 
ning close fitting tools, such as: 
packers, testers, bridging plugs, 
swabs, etc., to prevent damage to 
these tools. 











2. The bullet still has a tendency to 
skid. 






3. The shape of the bullet tends to 
diminish penetration. 





















McCULLOUGH TOOL COMPANY 
5820 South Alameda Street, Los Angeles 58, California 
405 McCarty Street (P.O. Box 2575) * Houston, Texas 


CANADA; Edmonton, Alberta * EXPORT OFFICE: Los Angeles, California 
VENEZUELA; United Oilwell Service Co., $.A.; Caracas, Anaco, Maracaibo 


THE PETROLEUM ENGINEER, June, 1951 


Why McCullough Customers Specify 
BURRLESS BULLETS 


Burr-Free Holes Are Only Part of the Reason 


Development of the 
Burrless Bullet 


Several years ago an attempt was 
made by several service companies to 
develop a burrless bullet. Although 
burrless bullets were developed, the 
diminishment in penetration was so 
great that they were valueless. 

The McCullough Tool Company, 
however, continued its research. A 
true burrless bullet was developed that 
not only eliminated the burr but ac- 
tually increased penetration. These 
burrless bullets have been standard 
equipment on all McCullough Gun Per- 
forating jobs for several years. 


Advantages of the McCullough 
Burrless Bullet are: 

1. No burr is left on the inside of 
the casing, eliminating the need 
of casing scrapers after the per- 
forating job. 


2. Increased penetration. 


3. Cannot skid. 


The burr and tendency to skid is 
completely eliminated by the addition 
of an ogival shaped alloy jacket on the 
bullet itself. Shape of the bullet under 
the jacket is conical. When fired, the 
alloy jacket is consumed in the first 
string. Thereafter, the deepest pene- 
trating bullet known—the conical bul- 


PERFORATING, TESTING AND FISHING SERVICE ANYWHERE — ANYTIME! 


Te obtain more information on products advertised see page E-45 





let—penetrates additional strings, the 
cement sheath, and deeper into the for- 
mation. 


Can Only Be Used In 
McCullough 
Gun Perforator 


Due to the design of the McCullough 
Gun Perforator, it is the only gun that 
can use this type of bullet. The seal in 
the McCullough Gun Perforator is be- 
hind the bullet, in other guns—in front 
of the bullet. Therefore, if used in 
other types of gun perforators, the 
alloy jacket would be lost while leav- 
ing the gun body. Most sizes of McCul- 
lough Gun Perforators use all five 
sizes of burrless bullets—%”, 3%”, 12”, 
54”, and %”. Special sizes are also 
available to meet specific needs. 

When ordering gun perforating 
service, customers invariably specify 
burrless bullets, although they know 
we also have standard ogival bullets 
available. 


Write for this Catalog 


The new McCullough section of the 
Composite Catalog is now ready. 
Pages 3209 to 3220 are devoted to the 
McCullough Gun Perforator. Page 
3217 describes the Burrless Bullet and 
a 7,188 hole perforating job completed 
in only 65 hours. Write to the McCul- 
lough Tool Company for your copy. 





SERVICE LOCATIONS: 


TEXAS: Houston, Snyder, Alice, Cisco, Corpus Christi, McAllen, Odessa, Tyler, 
San Angelo, Victoria, Wichita Falls. OKLAHOMA: Oklahoma City, Guyman, 
Healdton. MISSISSIPPI: Laurel. NEW MEXICO: Hobbs. KANSAS: Great 
Bend. WYOMING: Casper. CALIFORNIA: Los Angeles, Avenal, Bakersfield, 
Ventura, LOUISIANA: Houma, Lake Charles, New Iberia, Shreveport. 
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> R. R. Anderson, formerly of Sun 
Oil Company’s Morganfield, Ken- 
tucky, production district, has been 
named assistant to the manager of the 
Michigan division land department, 
with offices in Toledo, Ohio. He is 
succeeded at Morganfield by R. E. 
Dobkins. N. E. Anderson has been 
appointed to the newly-created post 
of assistant office manager of Sun Oil 
Company’s Dallas, Texas, office. Har- 
vey J. Muntzel has been named cash- 
ier at Dallas. 


> Henry L. Waszkowski was made 
assistant district superintendent of 
Magnolia Petroleum Company’s 
Healdton, Oklahoma producing dis- 
trict. He has been division petroleum 
engineer at division offices for the 
state of Oklahoma, Oklahoma City. 


>» B. L. Jones, Humble Oil and Re- 
fining Company, assistant district su- 
perintendent of Talco district, East 
Texas division, was transferred to the 
London district. He was replaced at 
Talco by C. N. Hunt, Jr., formerly 
assistant district superintendent at the 
Pickton district. Gayle B. Randolph, 
Jr., district civil engineer, was trans- 
ferred from Galveston Bay district, 
Gulf Coast division to Snyder district, 
West Texas division. John S. 
Hacker, senior civil engineer, Tra- 
wick Gas System, transferred to the 
Pickton district, East Texas division, 
as district civil engineer. Wendall S. 
Westerfield, civil engineer, South- 
west Texas division, was transferred 
to the West Texas division office as 
senior civil engineer. Dandridge W. 
Marston, civil engineer, East Texas 
Division, was transferred to the Goose 
Creek district, Gulf Coast division, as 
district civil engineer. 

V. L. Garlington was transferred 
to the new Hamshire construction dis- 
trict as district civil engineer. 

A. E. MeMillan, district chief 
clerk, Houston construction district. 
was transferred to the Hamshire con- 
struction district. Fred L. Rexer re- 
placed A. E. MeMillan as district 
chief clerk at the Houston construc- 
tion district. 

Tom VanNess, tool pusher, Bayou 
sales district, Louisiana division, was 
transferred to the Greta district. 
Southwest Texas division. 


> James W. McColl of Bartlesville. 
Oklahoma, has been appointed assist- 
ant superintendent of Cities Service 
Oil Company’s land department. Mc- 
Coll was first employed by the com- 
pany in 1939 as landman in the IIli- 
nois area, transferring later to the 
Bartlesville office. He was graduated 
from the University of Oklahoma Law 
school in 1938 and was admitted to 
the Oklahoma Bar the same year. 
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> Owen “Buzz” Fauntleroy, Jr., 
formerly with the J. M. Huber Cor- 
poration at Wichita, Kansas, has 
joined the firm of William Ross Ca- 
been and Associates, consulting geo- 
logists and engineers. Fauntleroy, a 
Texas University graduate, will make 
his headquarters at the firm’s home 
office in North Hollywood, California. 


> D. T. Staples was elected presi- 
dent of oil producers agency of Cali- 
fornia at the annual meeting of the 
board of directors in Los Angeles. 
Staples is executive vice president and 
a director of Pacific Western Oil Cor- 
poration, vice president and director 
of Mission Corporation and of Mis- 
sion Development Company, and a 
director of Getty Realty Corporation. 
He has been a director of Oil Produc- 
ers Agency for many years. He suc- 
ceeds L. A. Cranson, executive vice 
president of Honolulu Oil Corpora- 
tion, who has served as agency presi- 
dent for the past three years. 

R. M. Blodget, who has been 
executive vice president of the Agency 
since its founding in 1932, was re- 
elected. All other officers were re- 
elected. 


> R. W. Gemmer, chief geophysi- 
cist for Carter Oil Company, has been 
chosen president of the Tulsa section 
of the Society of’ Exploration Geo- 
physicists. Other officers are Craig 
Ferris, partner in E. V. McCollum 
and Company, first vice president; Dr. 
J. E. Hawkins, research director of 
Seismograph Service Corporation, sec- 
ond vice president; J. C. Rollins, in- 
terpreter for Frost Geophysical Cor- 
poration, secretary; and Clare N. 
Hurry, geophysical operations assist- 
ant for Carter Oil Company, treasurer. 


> Sam H. Casey, assistant to the 
executive vice president, Pan-Am 
Southern Corporation has been elected 
as a new member of the board of di- 
rectors. Casey, who joined Pan-Am 
in 1948 attended the University of I]- 
linois and Milliken University. He was 
formerly with Sohio Petroleum Com- 
pany. 

Lawrence H. Norman has been 
promoted to the assistant to R. L. 
Aycock, vice president. A former stu- 
dent of Washington and Lee Univer- 
sity and the University of Arkansas, 
Norman was formerly assistant man- 
ager of the Crossett Chemical Com- 


pany. 


> Colbert H. Marshall, Oklahoma 
City, Oklahoma, has been elected vice 
president in charge of oil production 
of Ashland Oil and Refining Com- 
pany. Marshall formerly was head 
of the company’s oil production in 
Oklahoma, Texas, and adjoining 
-states. It is a newly created position. 


> C. H. Griffin, Phillips Petroleum 
Company, Casper, Wyoming, was 
elected Rocky Mountain district chair. 
man of the American Petroleum In. 
stitute division of production ai the 
closing session of the spring mecting 
in Casper, Wyoming, recently. He suc- 
ceeded C. L. Larson, Jr., of the 
Stanolind Oil and Gas Company. 

Vice chairmen chosen for the re- 
gion were: at large—Paul Kartzke 
of Shell Oil Company, Casper: for 
Colorado—Fred Clement of Conti- 
nental Oil, Denver; for Wyoming— 
A. E, Campbell, Seaboard Oil, Cas. 
per; for Montana—H. F. King of 
Continental. 

Other newly-elected officers in. 
cluded: James A. Hill, Oil Well Sup. 
ply, Casper secretary-treasurer, and 
C. L. Larson, Jr., chairman of the 
advisory committee. New members of 
the advisory committee are: R. §. 
Shannon, Jr., Pioneer Oil, Denver: 
B. F. Hanly, Reed Roller Bit, Cas. 
per; Gilbert Mueller, Argo Oil Cor- 
poration, Denver; Lee Kelton, 
Black, Sivalls, Bryson, Casper; J. L. 
Dougan, Equity Oil Corporation, 
Salt Lake City; J. G. Dyer, Dyer 
Drilling Company, Denver; W. T. 
Nightingale, Mountain Fuel Supply 
Company, Rock Springs, Wyoming, 
T. T. Freeman, The Texas Com- 
pany, Denver; A. P. Lacey, Conti- 
nental Supply, Casper, and R. L. 
Manning, Fred M. Manning, Inc.. 
Denver. 

Five “Citations for Service” were 
awarded for outstanding contributions 
to the district’s activities. Recipients 
of these citations were: R. B. Cur- 
ran, Imperial Oil Company, Lid., 
Calgary, Alberta, Canada; J. D. An- 
derson, The Ohio Oil Company, 
Findlay; J. C. Johnston, Continen- 
tal Oil, Denver; M. R. McArthur, 
Husky Oil, Cody, and D. T. Hoen- 
shell, General Petroleum, Casper. 

Louis G. Wilke, Phillips Petro- 
leum, Denver, addressed the Friday 
afternoon session on the public rela- 
tions problems facing the industry 
during the present period of military 
mobilization. 


> James W. Adams, Jr., geologist, 
of Shreveport, Louisiana, has joined 
the production department of Hous- 
ton Natural Gas Corporation in Cor- 
pus Christi. Adams obtained his BS 
degree from the University of Okla- 
homa in 1947, He was formerly in the 
employ of Carter Oil Company. Tulsa, 
Oklahoma. 


> Joseph Neely was made district 
geologist for Magnolia Petroleum 
Companys Shreveport district. He re- 
places Ewerett Eaves, who bas Te 
signed from the company. 
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N. ACTIVITY of the oil and gas industries 
holds so much promise of extraordinary re- 
turns on investment as the very rapidly 
growing program of employee indoctrination 
and training. Time was when formal educa- 
tion was left to the public schools and the 
colleges; employers looked for men and wom- 
en who knew when they came out of school 
how to do this and that, and any education 
they might receive came as a matter of course 
in the carrying out of the job. 


Not so, any more, say H. G. Vesper and 
D. H. Etzler of California Research Corpora- 
tion, in addressing the recent Mid-Year meet 
of the American Petroleum Institute’s Division 
of Refining. In a survey covering nearly 100 
representative refining companies, carried out 
by the Industrial Research Institute, it was 
found that while only 20 per cent of these 
companies maintain formal, organized sys- 
tems of employee education, four-fifths of 
these companies carry on indoctrination meth- 
ods and on-the-job training programs for their 
new employees. These various programs range 
from an occasional lecture by an older em- 
ployee or company official on some important 
subject, to the extended program of intensive 
class-room training headed by a group of the 
hest college professors in the country. 


A good example of this intensive training is 
that given by Humble Oil and Refining Com- 
pany, to keep its top flight technical men 
abreast of the latest findings and thinking in 
these various special fields. This was discussed 
by Dr. H..D. Wilde, Humble’s research direc- 
tor. In the Humble system each professor in 
his turn comes to the company’s headquar- 
ters, drops his work completely for the time 
heing and presents his special subject, the field 





TRAINING 


in which he excels and in which he is best in- 
formed. A certain restricted number of com- 
pany employees who have signified their inter- 
est in this field are divorced from their regular 
work and are assigned to these classes. They 
work at it a full day, each day during the 
assigned period, a week or more at a time. 
Each student makes a report on the matters 
learned; each takes an examination at the end 
of the course of lectures and the results are 
presented to the official responsible for the 
student and for the individual course, to show 
how much the employees have learned. The 
sole purpose is to acquaint employees with 
the latest research data, ideas, methods, and 
findings, all in the light of the manner by 
which these newest developments may be ap- 
plied directly or indirectly to practical tech- 
nology. 


Other companies use different methods, but 
all pointed to the important job of equippin« 
the company with better technologists, scien- 
tists, engineers, to do a better job at refnin 
petroleum, or processing hydrocarbons from 
whatever source. The avowed purposes in 
these systems is to: 


Give the new grad an idea of the company 
and its operations. 


To show the student how his college train- 
ing may be applied in industry. 


To help each man to find the type of work 
for which he is best fitted. 


Those who know most about it say “There 
is still a large area left to be explored and 
developed in the training field.” So long as 
men know they have not learned everything 
yet, just so long the industry will continue to 
learn, and to progress,—A., L. F. 























PETROLEUM RECTIFYING COMPANY 


5121 So. Wayside Dr., Houston 3, Texas 
1390 E. 


CONTINENTAL OIL COMPANY is 
now using Petreco Desalting in four 
different refineries,—_New Mexico, Ok- 
lahoma, Texas and Louisiana. Four suc- 
cessive installations by a refining organ- 
ization with Conoco’s established repu- 
tation is ample evidence that Petreco 
Desalting proved itself once for Conoco, 
and has continued to do so with each 
successive installation. If you want the 


'CONOCO) another leading refiner who desalts with PETRECO 


Foe 





best in salt removal performance, specify 
Petreco and be assured of 


Minimum Residual Salts and Solids 
Reduced Furnace Plugging 

Maximum Exchanger Efficiency 
Reduced Corrosion in Topping Section 
Savings in Salvaged Waste Oil 
Consistently Clear Water Bleed 
Trouble-free Automatic Operation 


PETRECO OFFERS COMPLETE DESALTING SERVICE AND FACILITIES 





Burnett St., Long Beach, Calif. 


SPECIALIZED 


PETR E<9 


LTING 
PETROLEUM PROCESSES{ DeiyDRATING 
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STUDIES IN FLUIDIZATION 


P 721.33 


Fluid bed technique and factors affecting proper 


adjustment in its adaptation to petroleum cracking 


Gwen a vertical cylinder partly filled 
with a granular solid; at the bottom 
of the cylinder introduce a uniformly 
distributed stream of gas and permit 
it to pass up the column. At any given 
rate of gas flow the pressure will drop 
in conformity with Poiseuille’s Law 
relating to flow through capillary 
channels, in which pressure drop is a 
direct function of V the linear veloc- 
ity. So long as the gas velocity is too 
low to create a force adequate to sup- 
port any of the solid material no 
movement of the mass is observed. 
This is the fixed bed stage illustrated 
by (a) in Fig. 1. Now let the flow in- 
crease until the frictional force or 
pressure drop exceeds by a differen- 
tial amount the gravitational force 
acting on the bed of solids. At this 
stage each grain is in uniform and 
maximum contact with the gas. With 
further flow increase the bed begins 
to swell and the granules take on a 
three-dimensional vibratory move- 
ment made possible by the increase in 
void space. This stage known as the 
fluid state is shown diagrammatically 
by (b). Finally, further increases in 
gas velocity set up convection cur- 
rents in the granular bed with well 
defined downward flow along the 
boundary walls and with convergence 
into an up-flow stream that follows the 
center line of the container. The sys- 
tem is now in the turbulent fluidized 
state, (c). 


Applications of Fluidization 


The phenomenon of fluidization as 
defined above holds over a wide range 
of diameter of solid particle. It is sub- 
ject however, under certain condi- 
lions, to abnormalities such as explo- 
sive “slugging” and to channeling and 
in the event of grain adhesion due to 
the presence of excessive amounts of 
lars or other fouling agents it may 
break down completely. 

In petroleum cracking practice agi- 
lation of the bed particles brought 
about by the fluidization technique 
provides uniformity of bed tempera- 
ture with consequent elimination of 
the “hot spots” associated with fixed 


—, 


Mint: ° ° : 
sDivision of Chemical Engineering, State 
Wersiiy of Iowa, Iowa City, Iowa. 
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bed practice. The mobility and flow 
of the catalyst, moveover, permit the 
setting up of regular periods of reac- 
tion and regeneration in the process 
cycle. Other advantages inherent in 
the technique include lower mechan- 
ical energy requirements, simpler 
equipment construction and greatly 
increased rates of heat transfer. 

It is evident that a properly ad- 
justed fluidized bed offers almost ideal 
conditions for contact between gase- 
ous and solid systems. Accordingly, 
its application to industrial practice 
which has been rapid in the immediate 
past is being greatly accelerated. Con- 
spicuous among current and projected 
applications are catalytic reactions 
such as the cracking of petroleum and 
the manufacture of phthalic anhydride 
by the partial oxidation of naphtha- 
lene; the fuel oil synthesis from gases 
by the Fischer-Tropsch reaction; the 
gasification of coal or of other solid 
fuels; the calcination of limestone; 
the destructive’ distillation of oil 
shales; oxidation and reduction reac- 
tions of great variety, and in its sim- 
plest aspect, the mere transfer of heat 
between gaseous and solid phases. It 
is indeed remarkable that the possi- 
bilities inherent in so simple and ob- 
vious a technique should have been 
recognized so late by the chemical in- 
dustries. 

Adaptation of fluidization to petro- 
leum cracking is a comparatively re- 
cent accomplishment. The revolution- 
ary cracking process put into commer- 
cial operation by Houdry in 1936 
involves passing hot oil vapors 
through a battery of fixed bed cat- 
alytic reactors or cases, arranged in 
parallel. As the catalyst in a given case 
becomes fouled with a deposit of car- 
bon and the reaction activity decreases 
the flow of vapors is diverted through 
a suitable by-pass system to another 
case charged with regenerated mate- 
rial and the fouled bed is burned out 
in place. In this way the chamber op- 
erates alternately as cracker and re- 
generator. 

Operating difficulties are of course 
obvious. The problem of maintaining 
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catalyst activity in the face of the con- 
tinuous deposition of carbon on the 
granular particle can be solved only 
by a frequent shift from one case to 
another. Moreover the method of 
maintaining thermal balance and of 
removing heat by means of a molten 
salt stream circulating through a net- 
work of pipes within the reactor is in 
the light of later developments indi- 
rect and relatively costly. 

A marked advance in catalytic 
cracking technique was brought about 
by the adoption of a system with a 
moving solid phase. Thermofor cat- 
alytic cracking developed by Socony- 
Vacuum was the first process to apply 
this principle, highly effective in main- 
taining uniform temperature and in 
permitting continuous regeneration. It 
provides for a separation of the reac- 
tion and regeneration zones and for 
continuous movement of catalyst 
through each. The fouled granules 
falling from the bottom of the reactor 
are lifted by means of a bucket ele- 
vator to a separate furnace where the 
carbon is burned off. The reactivated 
material dropping from the base of 
this furnace is reelevated to the top 
of the reactor to complete the cycle. 
Although the process is highly success- 
ful in general, an elevator system with 
a capacity adequate for circulating the 
catalyst is a critical element of the 
design. 

Still another successful method is 
the “fluid” cracking process devised 
by Standard Oil Development. Their 
original scheme embodied the “up 
flow” design wherein the total stream 
of catalyst and vapors is taken over- 
head from the reactor to a dust recov- 
ery system. Later development work 
has resulted in the modified “down 
flow” process in which the stream ve- 
locity is decreased to such an extent 
that the solids tend to concentrate in 
the gas stream to form a dense, turbu- 
lent bed with clearly defined boun- 
daries, A distinct pseudo-liquid phase 
or dense bed exists above the bed sup- 
port and above this in turn is a sep- 
arate pseudo-gas phase. From this 
stage to the adoption of true fluidiza- 
tion was an obvious if not a simple 
step. 
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The Literature on Fluidization 

With the rapid increase in interest 
in fluidization has come a flow of tech- 
nical papers bearing on the subject. 
Fortunately the reader interested in 
following its development has two 
readily accessible bibliographies at 
his disposal, which with their citations 
to the earlier literature, cover the im- 
portant contributions that have ap- 
peared. The first (1) consists of a 
symposium of 15 papers of a general 
nature embracing all phases of fluid 
flow; the second (2), of 21 papers 
bearing more directly, as the group 
title indicates, on fluid-solid systems. 
Conspicuous for their pioneering work 
in the special subject of fluidization 
are Leva of the U.S. Bureau of Mines, 
Lewis of Massachusetts Institute, Mur- 
phree of Standard Oil Development, 
Parent of the Illinois Gas Institute, 
Wilhelm of Princeton, and many oth- 
ers but due credit must be given to 
the host of earlier workers who laid 
the foundations on which fluid me- 
chanics is built. 


Purpose and Scope of Study 


Many of the applications of fluidi- 
zation to technology involve chemical 
or thermal reactions in which neither 
free carbon nor tarry or waxy sub- 
stances are formed to foul the granu- 
lar bed. Oxidation reactions in general 
belong to this class throughout their 
entire temperature ranges. Certain or- 
ganic syntheses may be relatively clean 
if carried out below a critical tempera- 
ture but may yield tars in the higher 
ranges required for effective catalyst 
activity. The cases in which foreign 
substances formed either by thermal 
cracking or by synthesis cause serious 
trouble are so frequent however as to 
warrant a special study of fouled beds 
as distinguished from those that re- 
main clean throughout the course of 
the reaction. It is with that phase of 
the subject that this paper is chiefly 
concerned, but results of certain gen- 
eral studies confirming findings of 
earlier investigators are included. 

The fouled systems studied, de- 
signed to simulate conditions that 
might be encountered in practice, were 
set up by decanting tars and waxes 
carried in suitable solvents through 
the sands to be used. Drainage of ex- 
cess solution and evaporation of sol- 
vent left on each sand grain a film of 
additive foreign material, whose effect 
on fluidized flow was then studied and 
observed. 

Apparatus Design. The fluidization 
apparatus used in these studies, fairly 
conventional in design, is shown in 
lig. 2. It includes a 28 in. flanged glass 
fluidizing column 48% in, i.d., a cy- 
clone dust separator, a silica gel air 
drying tower. a calibrated orifice 14 
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in. i.d., an air moisture indicator, an 
air flow solenoid valve regulator, a 
back pressure reducing diaphragm 
valve and instrument boards on which 
the measuring equipment was mount- 
ed. Sensitivity in low pressure drop 
measurements was obtained by use of 
an inclined-type draft gage equipped 
with a micrometer screw adjustment. 
Carbitol, sp. gr. 0.990 at 20 C was 
used as manometer fluid to provide 
greater sensitivity of measurement. 

The apparatus was designed to du- 
plicate as nearly as possible a typical 
dense bed fluidization unit. Linear ve- 
locities of air used duplicated those of 
the typical fluidizers employed in pe- 
troleum practice and in current Fisch- 
er-Tropsch reactor design but did not 
cover the velocity ranges to which the 
latter will probably be raised. Filtros 
plates sealed in 14 in. lengths of stand- 
ard 41 in. iron pipe were used as dif- 
fusers for the entering air and as sup- 
ports for the catalyst beds. They seem 
ideally suited for this use because of 
their uniform permeability and their 
high structural strength. 


Materials Used in the Study 


Clean Sand. A white Ottawa sand 
of 99.8 per cent silica content and with 
a true specific gravity of 2.65 was 
chosen as the solid medium to serve 
in most of these studies. Ottawa sand 
(St. Peter’s sandstone) is peculiarly 
fitted for fluidization studies of this 
kind because of the well rounded 
edges it acquired in the long ages of 
wind and wave action it underwent 
before finally coming to rest in the 
Early Paleozoic (Ordovician). As a 
result of this wear its grains are 
roughly spherical in shape (if some 
tolerance may be permitted in the 
qualifying term, roughly) at least in 
comparison with the sharply angular 
sands deposited in the Late Pleisto- 
cene from glacial drifts. These sands 
were screened and classified with me- 
ticulous care with the aid of a Ro-Tap 
to obtain a series of fractions ranging 
in size from plus 36 to minus 200 
mesh. The resultant particle diameter 
was computed as the geometric mean 
between consecutive screen size. For 
mixed sizes the average particle diam- 
eter was calculated from equation (3) 

=f 
(1) D, =S(X4d,) z 
Fs | 
where X is the weight fraction of a 
component of the mixture, d, the effec- 
tive diameter of a component particle 
and z number of components present. 

Fouled Sands. For the runs made 
with fouled sands the following agents 
were used: (a) petroleum jelly, sp. gr. 
0.84 at 25 C; (b) paraffin wax, S. O. 
“Parowax,” sp. gr. 0.89 at 25 C; (c) 
(pine tar and pine rosin with sp. gers. 


of 1.067 and 1.070 respectively; (d) 
asphalt tar, sp. gr. 0.993 at 25 C. Each 
of these materials was applied to clean 
sands of equivalent weight and grain 
size by dissolving them in petroleum 
ether and covering the sand with the 
solution for a time sufficient to wet it 
completely. Excess solution was de- 
canted and the sand dried by evapora- 
tion. The amount adhering to the solid 
was then computed as the difference 
between weight applied and the 
amount recovered from the decanted 
fraction. Knowing the average grain 
diameter it was then a simple matter 
to compute the average thickness of 
the adherent film. 

Cracking Catalysts. Runs were also 
made in which a silica-alumina petro- 
leum cracking catalyst made by the 
Davison Chemical Corporation was 
used in the fresh, the spent and the re- 
generated conditions. This material 
had a true density as determined by 
the pyknometer of 2.40 gms/cc. and 
an average particle diameter of 0.0017 
in. or 43 microns. 


Relation Between Pressure Drop 
and Modified Reynold’s Number 


The relations observed between 
pressure drop through the column and 
the modified Reynold’s number (D, 
the particle diameter is substituted for 
D the diameter of the capillary chan- 
nel) for clean sands as plotted in Figs. 
3 and 4 are in agreement with the 
earlier observations of Wilhelm (4), 
ie., a 45 degree curve through the 
static zone, discontinuity with pres- 
sure drop through the critical transi- 
tion gap and final constancy of pres- 
sure drop over the fluidization range. 
The beginning of turbulent fluidiza- 
tion is identified in each graph by the 
point at which no further increase in 
pressure drop is observed with in- 


- crease of air flow. Fig. 5 shows graph- 


ically the effect of particle diameter 
on the rate of flow necessary to initiate 
fluidization. 

Channeling of gases through beds 
of extremely fine particles such as the 
cracking catalysts used in this study 
is more prevalent than in beds of 
larger granules. This observation, re- 
ported earlier by Parent (5) is def 
initely confirmed by our own results. 
Masses of fine material without an 
adequate proportion of coarser aggre- 
gate tend to cohere strongly by reason 
of electrostatic effects, and channels 
are quickly formed when fluidization 
is attempted; loss in pressure head is 
then due to flow through the channels 
produced. Initial tests on our catalyst 
material gave erratic results because 
of such channel formation when the 
air stream was introduced at progres 
sively higher rates of flow. A common 
phenomenon observed was a kind of 
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FIG. 1. The three stages of fluidization. 
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FIG. 3. Effect of bed weight on fluidization 
pressure drop. 
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FIG. 5. Mass rate of flow at initial fluidization vs. D,. 
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FIG. 2. The fluidization apparatus. 
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FIG. 6. Flow characterstics of fresh catalyst. 
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“spouting” that carried granular ma- 
terial to the top of the column even at 
low values of Re. This difficulty was 
largely overcome by reducing the flow 
from an initial turbulent condition; 
as a result the minimum Re necessary 
to maintain fluidization was exactly 
reproducible, For fresh, regenerated 
and spent catalyst materials these 
values were 0.045, 0.042 and 0.037 re- 
spectively. Representative curves are 
shown in Figs. 6 and 7. 


Relation Between Observed and 
Computed Pressure Drops 


Fig. 8 shows graphically the data 
obtained on clean and fouled sands 
and on fresh, spent and regenerated 
catalyst materials in the fluidized re- 


AP, 
Values of AP. 
cal at abscissa 1 show negative devia- 
tions due presumably, to the presence 
of unfluidized solid material in the 
column. The data on clean sands, 
curves A, B, C and D, indicate that 
once turbulence has been attained the 
ratio becomes constant at 0.98. In the 
case of the catalysts at low values of 
Re the ratio is greater for the fresh 
than for the regenerated, but at the 
higher rates the reverse relation holds. 
This may be explained by the fact that 
at the higher values of Re electrostatic 
effects were prominent in the fresh 
material and that considerable quan- 


to the left of the verti- 





tities of dust were immobilized on the 
walls of the tube whereas the phenom. 
enon did not appear in the other case. 
It seems evident that loss in weight 
of floating bed more than offset the 
frictional effect of the static layer. 


The effect of fouling on this ratio 
is strikingly shown by comparison of 
curve B on the one hand with curves 
E, F, G, H and I on the other. Clearly, 
the influence of the foreign maicrial 
added is to promote the agglomera- 
tion into “balls” that did not form a 
part of the fluidized system. In the 
case of less tacky substances such as 
pine rosin the effect is somewhat less 
evident than with sticky tars. 
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Void Factor Relationships 


The void factor is defined ast 
in which L is the height of the sand 
column under any given condition 
and L, is the height of an equivalent 
bed without voids, computed from 
true particle density, the weight of the 
bed and the cross section area of the 
column. In the fixed bed zone of parti- 
cles of ideal spherical shape the void 
actor is a constant, a unique func- 
hon of grain diameter except so far as 

€ intensity of the initial crowding 
or packing force exerted on the ma- 





3. 4. 5.6. 78.9.10. 


Dp6 


M 


beds 


terial in the column may have varied. 
In this stage with increasing gas flow 
the pressure drop induced by friction 
mounts, but no perceptible change in 
the density of the bed takes place. At 
the borderline of fluidization, how- 
ever, as the gravitational force acting 
on the sand is equalled and exceeded 
and through a fairly narrow range of 
Re the bed swells and expands up the 
column. This phase is followed by 
bubbling and other convectional phe- 
nomena involving work, on which any 
additional gas pressure forces are ex- 
pended. From this time on the change 


in bed height to force applied, dh/df, 
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diminishes although it does not neces- 
sarily become constant. 

A typical plot of such values against 
Re for aclean sand of diameter 0.0049 
in. is shown is Fig. 9. Data plotted on 
the log-log scale for a range of sand 
diameters from 0.0049 to 0.0138 in. 
are presented in Fig. 10. Over the 
range of size diameters studied the 
following empirical equation holds: 


L—L, 
.. 
(0.033) /D,°-86 Re 9-14 


Friction Factor Studies 


Fig. 11, which represents data on 
the flow of air through clean sands 
in the quiescent or fixed bed state, 
shows a correlation of the modified 
Fanning friction factor f, defined by 


the equation —_— 
— APD sg 
(3) fe — 9 L G? 


corrected for voids by use of the 
8 


Kozeny function, re plotted 
—e_e)* 


against Re. The latter expression 
adapted by Carman (6) from earlier 
work of Kozeny (7) on capillary flow 
of water in soils was highly effective 
in accounting for differences in P/L 
with grain size and when so employed 
the curves for different particle di- 
ameters group closely together al- 
though they do not fall on a common 
line. It seems probable, however, that 
the mean of a family of curves drawn 
for individual grain size may be suf- 
ficiently accurate for engineering de- 
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sign. Such a mean drawn from our 
data coincides exactly with that re- 
ported by Leva (8) for similar mate- 
rial. The relations holding for clean 
sands were found to apply also to 
fouled sands with 0.12 per cent or less 
of foreign material. In other words 
where the amount deposited is insufh- 
cient to immobilize parts of the bed 
or where little or none adheres to the 
wall the normal flow characteristics 
are unchanged. 

Fig. 12 gives the results of plots of 
the Fanning f against Re in the range 
of fluidization in which grain size is 
highly significant as shown by the 
wide separation of the curves. A 
marked difference also appears be- 
tween friction factors of fresh and of 
regenerated catalyst as shown in Fig. 
13. Factors calculated for the regen- 
erated material were found to be only 
58 to 65 per cent of those for the fresh. 
Apparently, the higher superficial ve- 
locity through the former is due in 
part to greater volume. Moreover, the 
regenerated catalyst probably ap- 
proached more closely the microspher- 
oidal shape through wear of edges 
after a period of service. Finally, resi- 
dual carbon may have exerted a lubri- 
cative effect between individual par- 
ticles as well as at the container walls. 
Friction factor f relationships for the 
two conditions may be expressed by 
the following equations: 


APDP 
(4) fresh fy eS Sen i 
= 0.80 (Re)~™*-** 


(5) regenerated 
2 G?*—L 
(Re) —2-06 


Pressure Drop Studies 

A striking demonstration of the 
effects.of fouling on the flow charac- 
teristics of granular solids is provided 
by plots of pressure drop versus the 
modified Re. It is evident from the 
well-known physical properties of the 
fouling agents listed that they differ 
greatly. In the form of films applied 
to a grain surface rosin and petroleum 
jelly for example, might be expected 
to act as lubricants while pine tar and 
soft asphalt on the other hand, which 
are notoriously sticky should to some 
degree set up resistance to flow shear, 
a conclusion supported in part by the 
evidence provided by the results plot- 
ted in Figs. 14 to 18. 

A striking and doubtless, signifi- 
cant fact regarding a film of this kind 
is that it is extremely thin. For exam- 
ple, a 3mm. catalyst bead developed 
for the Thermofor process and used 
to some extent in Houdry practice (9) 
has a pore surface area of 420 square 
meters per gram or more than 2,000,- 


C-10 





000 sq ft per pound. Since the maxi- 
mum carbon fouling that may be tol- 
erated with respect to satisfactory ca- 
talytic activity is about 1 per cent the 
weight of carbon normally deposited 
is 0.01 pound per pound of catalyst. 
Assuming uniform distribution over 
the entire pore area the carbon film 
then has a thickness of approximately 
3.6 X 10—*? in., equivalent to 9 
10-8 microns or 9 & 10-4 angstrom 
units. The catalyst bead in question 
moreover, has a pore channel diame- 
ter of 270 billionths of a centimeter 
or 27 angstroms, so that conceivably, 
the space available is amply sufficient 
to accommodate a film lining of that 
dimension. But our assumption of uni- 
form film coverage breaks down in 
the face of the film thickness computed 
above, since the diameter of the car- 
bon atom is of the order of 2 ang- 
stroms. It follows, therefore, that the 
carbon adsorption must be highly ir- 
regular or spotty. Indeed this conclu- 
sion agrees with modern theories of 
adsorption (10) that postulate acti- 


vated insular areas surrounded by 
fields of relatively inert surface. If on 
the other hand we adopt the equally 
faulty idea that the carbon lies entirely 
on the surface of the 3 mm. bead we 
arrive at a mean value of 0.006 mm. 
or 6 microns for the film thickness, a 
value much too great. 

In the case of the sand used in the 
present work, which is of course non- 
porous silica, the films must lie en. 
tirely on the outer surface. On a grain 
0.0098 in. in diameter fouled with 
percentages of petroleum jelly vary- 
ing from 0.06 to 0.45, simple com- 
putations give values from 0.08 to 
0.50 microns. 

The plots of pressure drops through 
sands fouled with petroleum jelly, 
paraffin wax, asphalt, pine tar, and 
pine rosin are basically similar but 
the spacing of the curves in the fixed 
bed zone varies with the nature of the 
fouling material and the degree of 
fouling. A shift in the initial point of 
fluidization from that obtained with 
comparable clean sand was observed 
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FIG. 14. Pressure drops through fouled beds—Petroleum jelly. 
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FIG. 15. Pressure drops through fouled beds—Paraffin wax. 
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in each case but once this stage was 
reached pressure drops remained con- 
stant with increasing Re at values 
identical with those for the clean ma- 
terial. This observation was true how- 
ever, only if the amount of fouling ma- 
terial was insufficient to immobilize 
any part of the bed. With intermediate 
and heavy applications pressure drops 
went down because of the setting up 
of zones of immobility of greater or 
less thickness which extended out 
from the walls of the tube toward the 
center. When fluidization occurred in 
highly fouled beds the cylindrical cen- 
ter section “boiled” although rela- 
tively little convection took place. At 
progressively higher air velocities 
sand was transferred from the bed 
center to build up these outer shells. 
At the same time the height of the 
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FIG. 16. Pressure drops through fouled beds—Asphalt tar. 
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FIG. 17. Pressure drops through fouled 
beds—Pine tar. 
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FIG. 18. Pressure drops through fouled 
beds—Pine Rosin. 
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a ; : a’ +— —+44--- 
“Slugging” or explosive convection J J 

is a phenomenon observed under cer- - 60 PSRs NaS ese 

: o.e a ae 
tain conditions of gas flow through ° SE ee ee a ba 

lids Wi x °° a | > p< | 
solids. With extremely fine dusts it is — Aad |e | 
especially troublesome, often due to w |. | TTT] a | 
the accumulation of electrostatic S — bonded 
charges that freeze parts of the bed oe Bes J 
to the container wall or that form local - } | Ae + 
agelomerations elsewhere. In the case = or | | Va Tt ° ee ee ee 

rt | le (1379 GMS., Dp 0.0098") 
of fouled granules adhesive and other € ®-ROUND SAND CONTAINING 
forces may join to aggravate the situ- a Ve pron erieeanec lio 

; : fy ae | XRQUND SAND CONTAININ 
— The concept of ideal fluidization _ 4 | Odite PETROLEUM JELLY 
tulies out obstractive forc ; &-ROUND SAND CONTAINING 
vent ¢ ' ‘ emg mem oon ge © ‘* ee alee Re ++ «6.30% PETROLEUM SELLY 

- ontact of the gas with each in- re) 8 +-ROUND SAND CONTAINING 
dividual granule. - ee el a a - 0.45 % PETROLEUM JELLY 

2 ~ ; 

“lap drop phenomena shown by a a 2 3 4 5 &§ 78 910 é . & 32 3ee 
the plots in question may be explained ° MODIFIED REYNOLDS NUMBER DG 


y reference to Leva equation (8) 
(baséd on Kozeny function) for flow 


of gases through fixed beds: 
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FIG. 19. Pressure drops through fouled beds—Data of Fig. 14 


replotted with Kozeny Correction Factor. 
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TABLE 1. Pressure drop through fouled beds. Fouling agent, petroleum jelly 


D, = 0.098 in. 




















APo €3 Po 63 
No. Re L APo € os LL tis L 
Series 48, clean sand 
.360 38.5 10.71 .467 .360 13.9 .330 
.521 57.0 18.78 .467 .360 20.5 .330 
.630 68.8 22.69 .467 .360 24.8 .330 
755 83.5 27.58 467 .360 30.1 .330 
“hie -795 83.3 27.50 -468 .360 30.0 .330 
.827 84.2 27.84 . 468 .364 30.7 .331 
. 883 83.3 27.93 475 .389 32.4 .335 
Cae .929 83.4 28.04 .476 394 32.9 .336 
1.08 81.8 28.11 .487 .442 36.2 343 
as ale 1.25 80.5 28.10 .496 .482 38.8 .349 
Ae 1.72 76.6 28.24 523 632 48.5 369 
Series 31, fouling, 0.06 per cent 
445 44.1 14.59 468 364 16.10 335 
RMAs -623 62.3 20.65 .468 .361 22.70 331 
a“ e . 756 76.4 25.30 468 .361 27.55 331 
.874 83.1 27.54 -468 .361 30.00 .331 
a .923 82.8 27.65 472 380 31.50 .334 
.972 83.0 27.70 .472 .380 31.50 .334 
Solace 1.06 82.5 27.95 .480 410 33.80 .339 
Fieuee 1.12 80.8 27.80 .488 .441 37.30 .344 
1.20 80.2 27.81 .492 .462 39.40 .347 
.795 78.8 26.08 -468 361 28.40 .331 
Seid 841 83.4 27.60 .468 361 30.20 .331 
Series 32, fouling, 0.11 per cent 
.627 45.3 15.87 .497 484 21.90 351 
.878 63.7 22.35 .497 .484 30.80 351 
1.08 77.7 27.25 .497 -484 38.60 .351 
1.10 72.6 25.60 .500 .500 36.30 .353 
1.13 75.2 26.53 .500 .500 37.60 .353 
aks 1.19 76.3 27.00 .501 .506 38.60 .354 
1.24 76.0 26.88 .501 .506 38.50 354 
1.30 75.4 26.83 .504 .520 39.20 .356 
eee 1.35 75.3 26.85 .505 .527 39.60 .357 
1.40 75.8 27.80 .508 .543 41.10 .359 
1.48 — 27.45 .512 .563 42.70 .362 
1.60. 75.8 27.60 .515 .581 44.10 .364 
1.76 75.8 27.75 .519 - 606 45.90 .367 
Series 33, fouling, 0.30 per cent 
.627 32.8 12.37 .528 .657 21.6 .377 
.879 47.3 17.84 .528 .657 31.0 .377 
1.08 56.7 21.70 .528 .657 37.2 .377 
1.25 65.7 24.79 .528 .657 43.2 .377 
1.35 71.1 26.85 ~ 528 .657 46.7 .377 
1.45 75.5 28.50 .528 .657 49.6 .377 
1.57 80.0 31.00 .541 . 754 60.3 .387 
1.65 71.6 27.92 543 . 766 54.8 .387 
Series 34, fouling, 0.30 per cent 
2.29 62.2 25.22 561 .923 57.3 -405 
2.74 61.7 25.30 .567 .973 60.1 -410 
2.60 63.3 25.60 .561 .923 58.4 .405 
2.47 61.3 23.85 .543 . 766 47.0 .389 
2.30 54.4 20.70 . 533 . 698 38.0 381 
Series 45, fouling, 0.45 per cent 
. 884 30.5 11.86 .541 754 23.0 .387 
Table 2. Pressure drops in mixed runs 
D, = 0.0098 in. 
Kozeny function 
3 Po 3 
Per cent we —-x - 
Fouling agent Re fouling (lI—e)? Po L (l—e)? 
3 eee en eee 0.623 0.06 361 20.65 22.50 
nate se etiheweid 0.622 0.12 431 16.72 21.00 
Pa belle eee. 1.245 0.30 .659 24.79 43.35 
Sah s sarnte dent neien 1.237 0.24 .623 22.72 38.15 
RR Ee ey ee ee 1.245 0.30 .659 24.75 43.33 
Eaeceaisis Ceataweane 1.245 0.35 .697 22.73 41.55 
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and, with introduction of the depen- 


*Symbols: 


“ and p are fluid viscosity and 


density resp., < is a shape factor (dimension- 
less), © is percentage of voids and g is the 
acceleration of gravity. 


C-12 


dent variable L, the height of the bed, 


AP «3 ie 
L * (l—e)? 


By correcting pressure drop values 
of fouled beds observed with vary- 
ing Re, by use of the Kozeny func- 
tion as shown in Equation (8) the 
effects of voids and vagrant channels 
are nullified and the relationship of 
/ 3 
a ‘a. vs. Re may be repre- 


(8) k 





sented by a fairly smooth curve. Data 
recorded for runs with petroleum jelly 
for example, originally plotted in Fig- 


ure 14 are corrected in Table 1 and re. 
plotted in Figure 19. Similar relation. 
ships hold for runs with the other 
agents used and for pressure drops in 
mixed runs, as shown in Table 2. It 
was observed however, with fouling 
percentages of 0.45 and higher that 
flow characteristics became so erratic 
as to make accurate measurements of 
the height of the bed extremely diff. 
cult or impossible. The Kozeny cor- 
rection consequently could not be ap. 
plied to the data in this series. 

It seems plausible that decreased 
catalytic activity universally observed 
in industrial practice with progres. 
sively increased fouling of the particle 
may be due to at least two causes: the 
reduction of surface activity through 
the deposition of an insulating or neu- 
tralizing coat, and the isolation of the 
particle through diversion of the cir- 
culating gas through large channels, 

Work in progress in our laboratory 
at the present time is directed toward 
measuring the effects of fouling on 
heat transfer phenomena. 


Nomenclature Symbols 
D, = particle diameter, equiva- 
lent to diameter of sphere 
of equal volume, ft. 


e = void factor, dimensionless, © 


aad L, 
L 


f; = modified Fanning friction 
factor, dimensionless. 

g = acceleration of gravity, ft/ 
sec’, 

G = mass velocity of fluid, based 
on empty vessel, lb/(sq ft) 


equal to 





(sec.). 

L = height of bed at any instant, 
ft 

L, = height of bed free of voids, 
ft 

A P = pressure drop, lb/sq ft 
R. = modified Reynolds number, 
D,G 
pe 


Z = number of components in a 
mixture, dimensionless. 

p = fluid viscosity, lb/(sec) 
(ft) 

pe = fluid density lb/cu ft. 
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New Development in Radiant Heating ' 


For many purposes in refinery a heater for uniform 


heat transfer and short residence time is required 


* 


C. C. TATE* 


Tue selection and operation of 
heaters has always been a major con- 
sideration for the refiner. The refin- 
ing industry is continually looking 
for a more effective and cheaper 
means of satisfying the heater re- 
quirement for both old and new 
processes. I am sure we all agree that 
through the development of refining 
methods more time, effort, and money 
have been spent on heaters than any 
other one part of the integrated 
equipment that goes to make up a 
refinery. 

As a part of our continuing re- 
search, two separate investigations 
developed information that resulted 
in the commercial application of a 
new type of radiant heat source for 
petroleum processing. ; 

The first investigation consisted of 
an extensive series of semi-commer- 
cial tests to determine the best thermal 
method of cracking a catalytic cycle 
oil, in order to produce a low aniline 
number gas oil. Tests included single- 
pass, two-pass, and recycle cracking, 
at varying temperatures and pres- 
sures. 

The second test program resulted 
from a study of the various catalytic 
feed preparation methods for the Bor- 
ger refinery, which indicated the prob- 
able production of a high viscosity 
parafinic vacuum residuum, amount- 
ing to approximately 12 LV per cent 
of the crude and representing a large 
volume of low value product when cut 
back to fuel oil viscosity specifica- 
tions. Pilot plant tests indicated that 
for high destruction gas oil cracking 
and for visbreaking vacuum residuum 
a radiant heater designed for short 
residence time, uniform heat trans- 
fer, and some control of the shape of 
the heating curve was required. 

About this time two articles were 
published—one by J. H. Rickerman' 
and another by L. A. Mekler?—both 


of which mentioned that a flameless 

+Presented before the annual meeting, West- 
ern Petroleum Refiners Association, San An- 
tonio, Texas, April, 1951. 

*Refining department, Phillips Petroleum 
Company. 

1Rickerman, J. H., 
ASME,” October, 1945. 

*Mekler, L. A., and Van Fredersdorf, C. G., 
Petroleum Refiner, 26, 51-64, 1947. 
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ceramic cup burner had been devel- 
oped as a radiant heat source for re- 
finery heaters, allowing any desired 
shape of the time-temperature heat- 
ing curve of the oil. As a result, a dem- 
onstration of the ceramic cup burners 
was witnessed and, subsequently, a 
30,000,000 BTU heater was purchased 
for the Borger refinery. 


Description of Furnace and Burners 


The new heater was shipped in two 
sections, namely radiant and convec- 
tion, and was installed in a very short 
time at minimum cost. The heater 
is constructed with the radiant coil 
placed midway between the sides as 
shown in Fig. 1. The radiant section 
is 38 ft 6 in. long, 5 ft wide, and 12 
ft high (inside dimensions) . The con- 
vection section is 38 ft 6 in. long, 2 ft 
3 in. wide, and 6 ft 714 in. high. Total 
ground area covered is 860 sq ft. 


The oil enters the furnace at the 
top and splits into two parallel 
streams that pass through a 42-tube 
convection section counter-current to 
the flue gases. The convection tubes 
are on equilateral triangular spacing 
and the rows are alternately three and 
four tubes wide. After leaving the con- 
vection section, the streams are joined 
and pass through a 6-tube shock sec- 
tion and then pass down into the ra- 
diant section. The 31-tube radiant 
section consists of two rows of tubes 
staggered so that the oil travels a 
zig-zag path down to the outlet at 
the bottom of the furnace. All tubes 
are 314 in. OD by 1% in. wall. The 
convection tubes are 7 per cent 
chrome while the radiant tubes are 
9 per cent chrome. Welded return 
bends are used throughout. 

Fifty-six ceramic burners are 
mounted in each wall—each burner 
independently controlled, each cup 
projecting heat uniformly over an 
area overlapping the areas serviced 
by the adjacent burners. The type of 
burner as shown in the top of Fig. 2 
is rated at 375,000 BTU per hour 
with a spud pressure of 6.2 lb. The 
gas is premixed with air by means of 
an air blower and an Askania ratio 
controller. The air-gas mixture is ap- 


THE PETROLEUM ENGINEER, June, 1951 


P 734.11 



































rec 





a a wr ea 





s 


BURNER 








OUTLET 
+ 























FIG. 1. Cross-section and flow dia- 
gram of radiant furnace. 


proximately 225 BTU per cubic foot 
when it issues from a spud at the en- 
trance of the burner and entrains suf- 
ficient additional air to dilute the 
mixture to 100 BTU per cubic foot. 
This 100 BTU gas is thoroughly 
mixed and passes through 24 grooves 
around the ceramic tip of the burner. 
The 24 grooves issue radially into a 
ceramic cup. The cup is so shaped that 
the numerous small flames wipe the 
inner surface of the refractory plate 
and heat it to incandescence, at a re- 
ported temperature of 2400 F. As a 
result of this high cup temperature 
and intimate mixing, optimum con- 
ditions for complete combustion exist. 

The principal materials of the ra- 
diant cup burners are refractories. 
Material of the burner tip has to with- 
stand a temperature difference over 
2000 F from one end to the other. The 
material of the cup, being instantly 
and constantly in contact with the gas 
flame, must be of such quality as to 
be readily brought to incandescence, 
in order to produce the full effect of 
radiation shortly after combustion is 
started. These refractories have 
proved themselves durable and it is 
understood that tests are still being 
made to find a material that will with- 
stand a temperature of 3000 F and 
higher. 

Due to the simplified design and 
construction features, the various sec- 
tions of the furnace are especially ac- 
cessible for maintenance work. Due to 
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FIG. 2. Cross-sections of radiant type burners. 


the fact that some idea of the coking 
limits had to be established for each 
charge stock, this furnace has on occa- 
sion been fired at extremely severe 
conditions. In spite of this, the origi- 
nal brickwork in both the radiant 
and convection sections is still in ex- 
cellent condition, and no maintenance 
has as yet been necessary or is an- 
ticipated. 


Furnace Operation 


Since the start of operation every 
stillman who has had contact with the 
furnace is pleased by the ease with 
which it handles in variable high ve- 
locity winds prevalent in the Borger 
area; they have reversed their opinion 
that the smoothest furnace is the one 
which fires with over 100 per cent ex- 
cess air. 

The operation of the furnace has 
been followed closely and a typical 
test while cracking gas oil is shown 
in Table 1, which discloses: 

1. Average radiant heat transfer 
rate is 17,000 BTU per square 
foot per hour. 

2. Average convection heat trans- 
fer rate is 4,920 BTU per square 
foot per hour. 

3. Heater efficiency—81.5 per cent. 

4. Excess air in stack — 9.2 per 
cent. 

The Orsat analyses were checked by 
Tunning duplicate samples on a mass 
spectrometer. The tests disclosed that 
the east end of the furnace was oper- 
ating with less than 1 per cent excess 
air while the west end was firing with 
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FIG. 3. Effect of excess air on fuel cost. 


about 15 per cent excess air, giving 
an average at the stack of 9.2 per 
cent. To account for the difference, it 
should be reported that the east end 
header box is completely sealed while 
the inlet and outlet piping as well as 
eight return bend thermocouples pass 
through the west header box. No at- 
tempt has been made to seal the open- 
ing. Sealing at these leakage points 
should further improve test results. 


Firebox temperatures seldom ex- 
ceed 1550 F even under severe firing 
rates. The temperatures at the bottom 
of the furnace are slightly higher than 
those at the shock tubes just below 
the convection section. This low box 
temperature combined with the low 
per cent of excess air present should 
reduce the oxidation of the furnace 
tubing and tube sheet material con- 
siderably. The economy of low ex- 








TABLE 1. Radiant furnace test. 





1. Firebox temperature 
Maximum. . ; 
Minimum.... 
Average 


De, ee Oe CIID 565.2505 os 5 55 cas onwenes bens bann 


3. Coil temperatures and pressures 
Inlet... .. onda se wanes 
Inlet 2ist N.. 
Inlet 21st § 
Inlet 27th. .. 
Inlet 35th. . 
Inlet 39th. . 
Inlet 45th... 
Outlet. . . Beles 
58th tube skin temp.......... 


4. Charge...... entewek 
5. Fuel fired. .... ee 
6. Orsats: (Mass spectrometer samples) - 


121 B/H 
39,400 CF/H H/C—3.46 


Average of 14 samples 
10 


Top Bottom 

cee pede nee esas 1490 F 1580 F 

brthbimpnada se 1390 F 1575 F 

Ca See eee ete 1425 F 1580 F 
poe ack s wisest os 712 F 


RYE oh etre me. 117 F—790 psig 
“i : 507 


8, TS PRG teen tre CAPSS Gs 85 
ae ee .20 
Se sree 2.05 
RS ee eee 86.90 
> os ge eee 9.2 
B/C... 3.66 


7. Heat Balances based on gas side 


ee RRM NINES oo ca 0d cA Sen oiiadviiw de homes 
Heat pick-up by oil in furnace....................... 
ere ne TNE) 5 oso ose s ence ssaenssere 
Heat pick-up by oil in radiant box.................... 
Re AUN oo. oid od. 5 se 0520 5e cease seed 


Per cent of useful heat. : 
Heat pick-up by oil in convection bank 


Re GURNEE, 5 5 5 ns oo 5 5 55S viens eda <:s 


Per cent of useful heat... 





ceil  — 


ee 36.2 x 10° Btu/hr 


LO By PCE ieee ae ee eases. 29.48 x 10° Btu/hr 


peck oh Nabe eter naira ae. Wing +7 seh 


... .22.2 x 106 Btu/hr 
..17,000 Btu/hr ft? 
. 15.8% 
..7.28 x 106 Btu/hr 

.. 4,920 Btu/hr ft?(O.D.) 
. 24.7% 
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cess air also shows up in the fuel bill. 
\n approximation of the savings in 
dollars that can be effected by the re- 
duction of excess air is shown for a 
specific furnace in Fig. 3. By reduc- 
ing the excess air from 100 per cent 
to 10 per cent on a 30 MM BTU heat- 
er, using 15 cents per MM BTU gas, 
a yearly saving of $15,600 can be 
realized on gas consumption alone. 

\ new radiant cup burner of the 
totally inspirating type’ has been de- 
veloped and installed in several ra- 
diant heater installations in our re- 
fineries. This development- has 
eliminated the air blower, Askania 
ratio controller, as well as the controls 
and safety devices necessary with air- 
gas premixing equipment. Operation 
of the totally inspirating burners has 
been very satisfactory. Contrary to 
my pessimistic predictions, the to- 
tally inspirating burners operated 
with no trouble at wind velocities as 
high as 40 miles per hour. A general 
view of both the totally and partially 
inspirating burners is shown in Fig. 4, 
two of the radiant heater installations 
at the Borger refinery. 

Since the burners have no moving 
parts there is no maintenance prob- 
lem. The burners light easily and 
burn uniformly and require practic- 
ally no attention from the operator. 


Fig. 2. Burner K-901-91. 














TABLE 2. Single-pass cracking of catalytic cycle oil. 








1. Charge stock 
NS oS caw Se Kalas ow emis waren 33.9 
so Rains ae anc b aee anaes inal score 156 
ASTM distillation 
NN ahs. a wren babs 436 
ES Ee RS Sane yo Pere 559 
isso hian panic wseasnows 669 
2. Operating conditions Radiant furnace Box furnace 
NN Sooo 6: aii hinds Aes Rasa sceie ates pease 1025 Ao 920 
SEES, EOE TCC OCTET TT 948 934 : 
ee re er ree eer rr 700 600 1106 
es skh ricbss eka canniebap ese ceeenmbedece 100 100 300 
NE a err rete 50 37 35 
3. Yields, LV% of charge 
ES iN os pastas dea tes cinnes ta auteaiean 51.9 32.7 
Ne et i ans a igids-n16 dtasajae sibs bi ie'8 a erated Ga arb 31 28 23 
RIS Ba ak od oink cin aK po ROE ET eNOS 41 54 57 
IIE MR eg 5 asc sedis. d ds0: sho a ocayem ate ora ea eis. a 10 9 12 
4. Gasoline quality (RVP—4.5) 
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The dampers and design of the 
stack breeching give excellent con- 
trol of the draft. The draft is uniform 
in all parts of the furnace and there 
is no channeling of flue gases so that 
the flow of gases over the tubes is 
uniform. 

The header boxes on both ends of 
the furnace are bolted on and give 
excellent sealing of air from the ends 
and are easily removed for access to 
the return bends or replacing tubes 
if required. 

With all welded return bends the 
coil is easily adapted for burnout and 
decoking time is reduced to .a mini- 
mum, which increases the actual on 
stream time of the unit. 

A split tube should cause little fire- 


FIG. 4. Two radiant heater installations at Phillips Petroleum Company plant, Borger, Texas. 
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box damage in view of low excess air, 

All refractory in the furnace is 
readily accessible and easily remova- 
ble so that replacements may be easily 
made. 


Commercial Operating Results 
Gas Oil Cracking. Although the 


radiant heater was purchased pri- 
marily for the visbreaking of a vac- 
uum reduced topped crude, it was 
decided to start up on a light gas oil 
product from a once-through gas oil 
cracking operation. This was espec- 
ially interesting since the same charge 
stock was being thermally cracked on 
a once-through basis in a box fur- 
nace designed and constructed in 
1933. 
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In general, it was found that on 
single-pass cracking of both catalytic 
eycle oil and virgin gas oil, the ra- 
diant heater obtained conversions 
(gasoline-+gas) of 40-50 volume per 
cent and higher without excessive coil 
coking. In addition, the radiant 
heater yielded a gasoline having a re- 
search octane rating of four to six 
units higher than is normally obtained 
from thermally cracking a similar 
charge stock with the Borger refinery 
conventional heaters. 

Table 2 shows the effectiveness of 
the radiant furnace in increasing 
cracking severity and improvement 
of gasoline octane ratings and yields 
over the old type box furnace. It was 
not possible within the coking limits 
on the box furnace to reach the con- 
version levels obtained on the radiant 
heater. Comparable trends in conver- 
sions and results have been obtained 
charging virgin gas oil stocks. 


Visbreaking of High Vacuum 
Petroleum Residuum 


The visbreaking of a heavy resid- 
uum from a high vacuum distillation 
process would normally be expected 
to be very difficult because of coil 
coking, but the processing of this 
type of stock through the new radiant 


heater was accomplished with excel- 
lent results. Visbreaking operations 
showed that fuel oil yields could be 
substantially reduced over those ob- 
tained by cutback of the vacuum re- 
siduum to fuel oil specifications. In 
addition, catalytic cracking feedstocks 
were produced resulting in increased 
gasoline and distillate yields. Details 
of the utilization of this heater for 
visbreaking a high vacuum residuum 
will be discussed in a paper to be pre- 
sented at the Midwest regional meet- 
ing of the American Institute of 
Chemical Engineers at Kansas City, 
May 13-16, 1951. 

The flexibility and degree of free- 
dom available in controlling the shape 
of the time-temperature heating curve 
is utilized to its full advantage when 
visbreaking. A straight line time-tem- 
perature curve with no “tail” has been 
found suitable for this operation. Ac- 
cordingly, the top row of burners on 
both sides of the radiant furnace is 
shut off and the last few tubes are 
fired hard to hold the heating curve 
to a straight line, thereby preventing 
the heat of cracking from flattening 
the curve. Heat transfer rates as high 
as 30,000 to 40,000 BTU per square 
foot per hour have been calculated for 
the last tube in the furnace. 

By way of summation, it can be 


said that this type of radiant heat 
source gives the refiner a high eff- 
ciency furnace that is easily installed; 
has low maintenance and fuel costs; 
gives smooth operation with high 
wind velocities and is capable of suc. 
cessfully processing a wide variety 
of charge stocks, due to the flexibility 
in controlling the shape of the time. 
temperature curve. This selective heat 
input to the radiant coils produces 
higher heat transfer rates than in con- 
ventional heaters, thus saving initial 
tube costs, reducing residence time, 
allowing high vapor velocities and 
low pressure drop. 

It has not yet definitely been es. 
tablished that maximum conversions 
have been reached while processing 
the various charge stocks. 

The results obtained, however, have 
been so impressive that several addi- 
tional radiant heaters have been pur- 
chased and installed. Based on present 
performance, this type of radiant 
heater has tremendous possibilities 
for both the large and small refiner. 
not only for the thermal cracking and 
visbreaking of gas oils, cycle oils, and 
heavy oils, but also for the thermal 
destruction of light hydrocarbons 
such as ethane, propane, etc., or other 
applications where short residence 
times are essential. ee 








The first phase of Pan-Am South- 
ern Corporation’s five-year multi-mil- 
lion-dollar expansion program in the 
South was completed April 14, 1951, 
with dedication of a second catalytic 
cracking unit at its El Dorado, Arkan- 
sas, refinery. Dr. J. W. Bertetti, 
former manager of the refinery and 
recently named assistant manager of 
manufacturing for Pan-Am, pointed 
out that crude running at the refinery 
has been increased to 30,000 bbl per 
day. 

The new cat cracker can process 
9300 bbl per day of gas oil and is 
capable of burning 7000 lb of coke 
per hour. When operated in this way 
it refines 84,000 gal per day of high 
octane gasoline. It is one of the first 
units manufactured to employ cen- 
trifugal compression on both gas pro- 
duced and the air required for burn- 
ing the coke. The air compressor turns 
out 25,000 cu ft per minute, its tur- 
bine revolving at 5000 revolutions, 
twice the speed of a commercial air- 
line engine, Some 180 tons of catalyst 
are used in the cat cracker, driven 
through at the rate of 13 tons per 
minute. Foster Wheeler Corporation 
designed and constructed the unit. 


C-18 


THE PETROLEUM ENGINEER, June, 195! 


Pan-Am Southern Corporation Dedicates Second Cat Cracking Unit 
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The modern instrument department is not only charged with the testing 


and maintenance of measuring and control instruments, but becomes 
a medium of demonstration for the education of operators. 


The Instrument Department Grows Up 


ROBERT F. ANGELL AND ROBERT TOBI 


Many papers have been written 
about instrument maintenance; the or- 
ganization of an instrument depart- 
ment; what is necessary in the way of 
shop facilities in an instrument de- 
partment, and what are the essential 
qualities and talents of an instrument 
man. Mostly, such writings have ap- 
plied to restricted phases of the total 
problem, or to a particularly localized 
set of conditions. The purpose of this 
article, therefore, is to deal broadly 
with some of the more important con- 
siderations involved in organizing. 
building up, and running an instru- 
ment department. 

Industrial instrumentation being 
relatively new, of course, decisions 
must frequently be based on experi- 
ence and: measurement engineering 
acumen rather than definitely estab- 
lished standards. We in the instru- 
ment profession are fortunate, indeed, 
to have as a means of idea exchange 
several fine technical groupings, such 
as the Instrument Society of America, 
the Southern California Meter Asso- 
ciation, and there are others, now ac- 
cCumulating pertinent data and setting 
up much needed standards. These or- 





ganizations are excellent, but nonethe- 
less are not all sufficient. 

There will be many times when the 
instrument department is required to 
weigh all the factors involved and ar- 
rive at important decisions without re- 
course to outside institutions or ideas. 

Plant expansion and modernization 
with their related changes in equip- 
ment and process, have taken place 
too fast in the past decade for ad- 
vances in instrumentation to keep 
apace. With this in mind, it should be 
worthwhile to pause and to re-evalu- 
ate existing procedures and general 
standards. These may have served 
their purposes adequately at the time 
of their development, and yet may be 
quite unsatisfactory now in the light 
of our increased knowledge and im- 
proved facilities. 

In the early days it was deemed 
sufficient in most plants to have a 
sort of handy man around to make 
simple mechanical repairs on the then 
very limited number and variety of 
meters. But, as instruments became 
more diverse in their purposes, more 
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efficient in performance, and much 
more numerous, the instrument men 
of necessity became more skilled, and 
the instrument department more an 
actual function of operation and less 
a loosely detached adjunct. It soon 
became obvious that instruments were 
an indispensable aid in many phases 
of manufacturing and processing and 
coincidentally it was conceded that 
the instrument man had graduated 
from his “handy-man” classification 
to the stature of a real technician. 
Today the instrument department 
is a combination mechanical shop and 
laboratory, in which devices of end- 
less variety are calibrated and kept 
in accurately functioning condition 
by skilled technicians. The work of 
the department involves the study and 
testing of new devices as well as the 
maintenance of those already in use. 
The instruments feature almost every 
known type of mechanical, electric, 
and electronic action, so it will be 
readily understood that the personnel 
must represent a diversity of skills 
and a broad range of understanding. 
In simple fact, instrumentation is 
now so thoroughly an operational es- 
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sential and has expanded to such di- 
mensions, that the care and mainte- 
nance of measuring devices, record- 
ing instruments, and all the miscellany 
of gauges and controls that come un- 
der the scope of the word “instrumen- 
tation”, are in themselves a major 
operation. It is not, as is often be- 
lieved, merely a question of occasion- 
al repairs. Some of the other matters 
that are now functions of the depart- 
ment are preventive maintenance, se- 
lection of standards, planning of in- 
stallations, field checking, keeping 
of records, instrument engineering, 
training in instrumentation tech- 
niques, testing new types of instru- 
ments, writing reports, maintaining 
stocks of spare parts, making mathe- 
matical calculations with data derived 
from tests, and making recommenda- 
tions as to new devices and new ap- 
plications. 

It is accepted that all this work is 
urgently required, and the instrument 
department, being especially equipped 
and manned, can do it most efficient- 
ly so, of course, is the logical choice. 
Just how large such a department 
should be and exactly how it should 
dovetail into existing operations are 
individual problems for each plant. 
At the Los Angeles refinery of Union 
Oil Company of California, the ac- 
tivity is headed by the instrument de- 
partment foreman, who reports di- 
rectly to a master mechanic. The 
latter in turn is responsible to the 
assistant chief engineer, the. active 
head of the maintenance group and 
a part of the engineering division. 
The internal set up of the department, 
which functions in close cooperation 
with operating, process, laboratory, 
and engineering units, is shown in the 
accompanying organization chart. 

It is believed that, in almost any 
kind of plant, the instrument depart- 
ment should be more than an opera- 
tional entity. It should be educational. 
In other words, the personnel should 





become a specialized force in all as- 
pects of measurement and control so 
that it can give technical advice and 
aid to other interested groups and de- 
partments. It should be in a position 
to select, test and install, even the 
newest type instruments, and hence 
must keép itself apprised by every 
available means of current and pend- 
ing development in the instrumenta- 
tion field. At the same time, of course, 
it must be capable of keeping such 
instruments as are already in use 
functioning properly, and here is one 
of the many known reasons for the 
closest kind of understanding and co- 
operation between the instrument spe- 
cialist and the operator. The ideal 
toward which the former should strive 
is to so acquaint the operator with the 
mechanism and modus of his instru- 
ments that there will be fewer calls 
on the department. 

As a matter of fact all phases of 
design, construction, process engi- 
neering, and operation, particularly 
in such technical plants as petroleum 
refineries, are so inseparably related 
with and dependent upon instrumen- 
tation that they simply can no longer 
be considered apart. There must, 
therefore, be constant consultation 
and conference between the various 
groups in order that the maximum in 
efficiency and productiveness may be 
achieved. By the same token, the 
scope of instrumentation is so rapid- 
ly expanding, and so many changes 
and new developments are taking 
place that the instrument specialists 
will do well to make frequent overall 
surveys in consort with the various 
groups that they serve to make sure 
that no significant discovery or appli- 
cation is being overlooked. 

The problems of one instrument de- 
partment are many and varied, but 
following are a few typical questions 
and answers that may be of help to 
our readers in solving their own 
problems: 
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THE AUTHORS 


Robert F. Angell Robert Tobi 


Robert F. Angell is instrument department 


foreman at the Los Angeles refinery of Union © 


Oil Company of California, at Wilmington, 
California. He has been with the department 
since its inception some 25 years ago, and 
has helped it grow into an essential and highly 
important phase of refinery operation. 

Robert Tobi is an instrument engineer with 
the Burke and Reynolds Construction Company, 
and is also associated with Union Oil Com- 
pany’'s Instrument Department. In addition, he 
is instructor in instrumentation at the Los An- 
geles Harbor Junior College at Wilmington, 
California. This incidentally, is perhaps the first 
course of its kind ever given in a college, and 
marks another important step in the general 
recognition of instrumentation as an indispen- 
sable industrial aid. 





1. How accurate must the instru- 
ments be? 

There are a number of factors that 
‘influence this. Normally it will be de- 
termined by the type of operation the 
instrument controls, and if a plant 
control device its limits will be set by 
the engineering department. If it is a 
metering device its accuracy may be 
a function of the cost of the com- 
modity being measured. In general, 
however, a commercial accuracy of 
98 per cent is sufficient for plant 
measurements, but there are plenty of 
exceptions. Many temperature indi- 
cating or recording instruments must 
be accurate to within 0.25 per cent. 

2. Should one standardize on an 
individual make of instrument? 

Standardization is good, because it 
cuts down the variety of parts that 
must be carried in stock and conse- 
quently keeps down maintenance 
costs. It also simplifies the work of 
the instrument men and the operators 
in the areas they serve. Standardiza- 
tion too rigidly applied, however, can 
restrict advancement. It is our prac- 
tice to choose the best in each line for 
each specific purpose, and to stand- 
ardize as between areas. 

3. Is it advisable to standardize on 
pressure gauge sizes and ranges? 

This again depends on the applica- 
tion. We have selected 41-in. for 
“run of the mill” gages on pumps an 
other equipment throughout the plant. 
These gages are in and out of the 
shop, so are in rotating service. We 
have standardized on steel tube gages 
of a certain make, and carry 8 differ- 
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ent ranges in our refinery warehouse. 
For mounting on panels or instru- 
ment boards, gages are ordered for 
each particular job. They are usually 
the 6-in. flush-mounted type. We do 
not carry spare parts for these special 
instruments but do carry a small stock 
of repair parts for the 444-in. gages. 

1. Should instrument parts be car- 
ried in stock and who should be re- 
sponsible for stock maintenance? 

We believe it is necessary to have 
instrument parts or complete replace- 
ment instruments on hand for all con- 
tinuous process plants. For most ef- 
fective service the parts should be 
stored and controlled by the instru- 
ment department. We have a stock 
room with suitable accommodation 
for the diversity of parts involved. 
Experience dictates what parts should 
be kept in stock, how many of each 
kind, and also which complete units 
should be maintained in duplicate. 

5. Should records be kept, and if 
so, who should keep them? 

An instrument department can def- 
initely reduce maintenance costs and 
give better service by means of rec- 
ords, and the instrument department 
is best qualified to keep such records. 
Following is a partial list of files that 
can be very helpful: 

a. A well indexed data file. 

b. A good instruction book file. 

c. A parts list file. . 

d. An instrument companies’ cata- 

log file. 

e.. Instrument installation records. 

f. Data on preventive maintenance 

and shut down schedules. 
[In our instrument department in- 
stallation records are found to be of 
the greatest importance. We keep an 
account of every installation except- 
ing simple indicating temperature and 
pressure gages. In these folders are 
retained all calculations, drawings, 


specifications, installation data, and 
other pertinent facts. 

6. Should installations be num- 
bered and designated? 

When dealing with a hundred in- 
struments or less, this is perhaps un- 
necessary. In our refinery we use 
standard designations and numbers 
for each installation. These are car- 
ried on all folders in the entire record 
system. They provide a means of 
ready reference, and help to keep the 
instruments themselves and the rec- 
ords properly identified. 

7. ‘Are specialists necessary in an 
instrument department? 

The larger the instrument depart- 
ment grows, the more need for spe- 
cialization. This is true in all types 
of occupation and craftsmanship. The 
aptitude for specialized performance 
should be recognized and where ad- 
vantageous should be encouraged by 
the foreman. It is not possible to 
specialize in all phases of measure- 
ment and control because the work 
just can’t be divided that way. Much 
of the maintenance and repair of in- 
struments is sporadic in nature and 
neither its volume nor character can 
be predicted. In most instances. there- 
fore, it will be found more efficient 
and economical to use a proportion 
of the men on shift and standby work, 
and to employ the specialists also to 
educate other men in the instrument 
department. 

8. Should operators repair instru- 
ments ? 

It is our belief that operators should 
not attempt to repair instruments, but 
again it is necessary to make excep- 
tions. In emergencies, for example, 
the operators ought to be able to take 
such steps as are necessary to protect 
their plants. But, to reduce “tinker- 
ing” with instruments, they must be 
kept in good shape always so that the 
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Pressure regulators, volumetric gauges and an infinite variety 
of measuring devices and control units are tested and maintained 
in this well equipped instrument department. 
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operator will have no occasion to “get 
inside” of them. Actually, the oper. 
ator should be in about the same po. 
sition as an aviator. The latter con. 
centrates on flying and his success as 
a pilot depends on his technical skil] 
and the efficiency and accuracy of the 
instruments before him. It is not his 
responsibility, excepting in an emer. 
gency, to repair the instruments. 

9. How is maintenance procedure 
decided? 

Preventive maintenance is pretty 
generally conceded to be the best 
means of insuring continuous effec. 
tive operation of equipment. It js, 
however, not possible to establish any 
regular schedule of maintenance ef. 
fort without a backlog of experience. 
With machinery, properly timed lu. 
brication is an almost certain guar. 
anty of continuous performance. 
Simularly, the replacement of bat. 
teries in potentiometers and other 
electrical measurement and control 
devices is ordinarily enough to keep 
them functioning without interrup. 
tion. These more or less mechanical 
measures, however, are not sufficient 
as instrument maintenance. Experi- 
ence has shown that identical instru- 
ments on different applications may 
react differently and each require 
separate scheduled maintenance pro- 
grams. 


In our refinery most preventive ef. 
fort is expended during plant shut 
downs. At these times, as far as pos- 
sible, all electronic amplifiers are 
checked. Many thermocouples and 
wells are checked, and replaced if 
experience indicates that they should 
be. On some of the more critical 
installations, thermocouples are 
changed during every shut down, re- 
gardless of their condition. And all 
vital equipment is serviced whenever 
a shut down permits. 


- An individual instrument man in 
charge of a plant will automatically 
develop a service schedule, and on a 
larger scale, a supervisor with 3 or 4 
assistants can even develop a com- 
plete routine from a study of written 
and verbal reports. Also, it may be 
pointed out that by observing apti- 
tudes and putting the right man on 
the right job, the foreman can in- 
crease the usefulness of the individ: 
ual, and hence improve the general 
efficiency and economy of the instr 
ment department. 


That, in the last analysis, is the ul 
timate aim of an instrument depart 
ment—to render prompt and effective 
service to the operating and related 
groups, to the end that through logi- 
cal application of available instru: 
ments, the plant may be safe, produc: 
tive, adaptable, and economical. * * 
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New types of tube bundles and contactors facilitate redesigning 


of alkylation units employing both HF and H2SOx, as catalysts. 


Tue years 1940 through 1945 wit- 
nessed the development of alkylation 
from a laboratory process to an in- 
dustry of enormous capacity for the 
production of aviation gasoline. Dur- 
ing those years the push for more and 
more installed plant capacity led to- 
ward standardization of plant designs 
and away from experimentation or de- 
sign changes. The years 1946 through 
1950 saw a decline in the demand for 
alkylate and little incentive for spend- 
ing money to improve the process or 
increase the capacity of existing 
plants. With the demand for alkylate 
again rapidly increasing it is fitting 
that a critical study of existing plants 
be made to determine how best to in- 
crease production, also to carefully 
design any new installations guided 
by experience of the past 10 years so 
that the required quality and capacity 
are obtained at minimum cost and 
with the minimum amount of steel, 
labor, and time. To assist in such 
study is the purpose of this article. 
With a huge defense program in the 
making, a new aviation gasoline situ- 
ation has arisen. Not only must the 
refining industry be in position to 
supply enormous quantities of avia- 
tion fuel but it must be able to pro- 
duce this fuel to specifications much 
higher than during World War II. 
Advances in aircraft engine design 
now make it necessary to supply a 
major portion of the aviation gaso- 
line as 115/145 grade. The compon- 
ents of this grade are principally iso- 
pentane, alkylate, and aromatics. The 
blending of 100/130 grade aviation 
fuel normally requires only from 25 
per cent to 35 per cent alkylate, and 
considerable alkylate produced from 
olefins other than butylenes may be 
used. In the blending of 115/145 
grade however, from 70 to 80 per cent 
alkylate is required and this alkylate 
must be of high quality in order to 
meet the 145 rich mixture index. Such 
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alkylate must be produced for the 
most part from butylenes, although 
as aromatic blending components be- 
come available more propylene alky- 
late may be worked into the blends. 
In all cases, however, it is desirable 
to improve the octane rating of the 
alkylate so that it will make a greater 
quantity of finished blend. 

With both increased quantity and 
quality of alkylate required to meet 
our defense demands it is evident that 
not only must new alkylation plants be 
built to ultilize available feed stocks 
but also the existing units should be 
altered or “modernized” to step up 
the quality and/or quantity of alky- 
late where this can be done without 
large capital investment. Recent pro- 
cess and mechanical studies of alkyla- 
tion plant reactor sections have dis- 
closed a number of ways in which new 
alkylation plants may be built better 
and at lower cost than previous units, 
and ways in which existing reactor 
sections may be modified to increase 
capacity and/or quality with moder- 
ate capital outlay. These improve- 
ments apply to both the sulfuric acid 
and the hydrofluoric acid processes. 
To avoid possible confusion the two 
processes are discussed separately in 
the following: 


HF Alkylation 


Improvements in Existing Plants. 
All existing commercial HF alkyla- 
tion plants are equipped with con- 
tactor reactors constructed as shown 
diagrammatically in Fig. 1. There 
were 78 of these reactor units in- 
stalled during World War II. A few 
have been dismantled but the great 
majority are either now operating 
or could easily be rehabilitated and 
placed in service. Most of these units 
are water cooled, as shown in Fig. 
2, while a few are equipped with 
mechanical refrigeration, as shown in 
Fig. 3. All of these plants were built 
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in the haste of getting the World War 
II aviation gasoline program under 
way and they were all under construc- 
tion before appreciable data and ex- 
perience were available from the first 
commercial units. It was thought at 
the time the units were designed that 
a reaction time of about 20 minutes 
was required for HF alkylation simi- 
lar to that required in the sulfuric 
acid process. Now, however, it is rec- 
ognized that 8 to 10 minutes is ample 
time to complete the reaction. It there- 
fore becomes possible to put 2 to 21% 


FIG. 1. Vertical contactor, lance type 
tube bundle. 
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FIG. 2. Alkylation unit—water cooled. 
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FIG. 3. Refrigerated unit, lance type tube bundle. 





ternal circulation rate of 30,000 zpm, 
was originally equipped wit: ex. 
tended surface finned tubes having a 
total surface of about 4800 sq { and 
a transfer rate of 25 for water cool- 
ing. The newly developed tube bundle 
as shown in Fig. 4 consists of all 
prime surface in amount of 4100 sq 
ft and shows an overall service trans. 
fer coefficient of 90 for water cooling, 
The new type tube bundle for the 
large contactor, known as Size 50 and 
having 50,000 gpm internal circula- 
tion, consists of all prime surface in 
amount of 6600 sq ft and also shows 
a transfer rate of 90 for water cool- 
ing as compared to the original finned 
tube bundle having 7700 sq ft of ex. 
tended surface and showing a trans. 
fer rate of only 25. 

All the new type bundles for both 
sizes of contactors consist of U-tube 
elements constructed of 1 in. OD No. 
11 BWG seamless tubing without 
welds or joints except where rolled 
into the tube sheet. The elimination 
of all welded joints and welded plugs 
in the tube bundle elements is a def- 
inite advantage as nearly all of the 
tube failures in the past have occurred 
at welds. 

Aside from the ability of the new 
type U-tube bundle to make possible 
a large increase in capacity for exist- 
ing contactor reactors there is its abil- 
ity to lower the reaction temperature 





FIG. 4. Vertical contactor, 
U-tube bundle. 
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times as much composite feed to most 
of the existing reactors and still have 
ample reaction residence time. The 
problem becomes one of heat remov- 
ing capacity since such an increase in 
feed rate will also increase the load 
on the contactor tube bundle by 2 to 
21% times. The tube bundle with 
which the units were originally equip- 
ped will not take such an increased 
load without a corresponding increase 
in mean temperature difference be- 
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tween the coolant and the reaction 
mix. 

To make possible the increase in 
capacity of the reactors without in- 
crease in reaction temperature a new 
type tube bundle has been developed 
as shown in Fig. 4, which is capable 
of removing over 21% times as much 
heat with the same mean temperature 
difference as the original tube bun- 
dle. The small contactor reactor. 
known as Size 30, which has an in- 
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COMES FIRST 


.eeCONSOLIDATED STANDS GUARD 


ABSOLUTE SAFETY is the watchword of the 
Magnolia Petroleum Company as a plant operator. 
That is why Consolidated Safety Relief Valves 
stand guard at this natural gasoline’ and cycling 
plant of the Seeligson field and gas unit operations 
near Premont, Texas. 


These modern valves are designed and constructed 
for absolute safety under all conditions of service. 
Incorporated in every Consolidated Safety Relief 
Valve are guardians of safety found in no other 
valve. For example .. 


Fixed Capacity Is Built In. Dependence on the 
position of multiple adjustable blowdown rings is 
entirely avoided. Lift or secondary annular orifice 
areas are not disturbed—a single adjustment con- 
trols blowdown and prevents alteration during 
maintenance. 


Leakage Is Prevented under discharge piping 
stresses, because of the outside bevel seat and float- 
ing guide construction of Consolidated Safety Re- 
lief Valves. Dependable tightness is assured no 
matter how severe the conditions of use. 


25% Fewer Parts—the ultimate in design sim- 
plicity— minimize maintenance and standardiza- 
tion problems and save in long-life operation. 


The petroleum industry has a tremendous job to 
do in these critical times. With demands on pfro- 
ductive capacity growing day by day, it is more 
important than ever that plants and workers be 
fully protected against accidents. Consolidated 
Safety Relief Valves are reliable, alert guardians 
of life and property. Be safe — specify them. 


Your local distributor will gladly give you com- 
plete information. 





LIDATED -.-:..-- VALVES 


/ wAXWELL A preduct of MANNING, MAXWELL & MOORE, INC. TULSA, OKLAHOMA 


o° 
= 
8 . MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ INDUSTRIAL AND ‘MICROSEN’ ELECTRICAL 
Ps INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES. BUILDERS OF ““SHAW-BOX”’ CRANES, ‘ 

‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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in cases where the feed rate is either 
not increased or is increased to less 
than 21% times the original feed rate. 
In units where the feed rate remains 
as originally designed the new tube 
bundles will remove the heat with a 
mean temperature difference of only 


about 40 per cent of the original de- | 


sign figure. This is of particular sig- 
nificance in the light of recent find- 
ings that as the reaction temperature 
is decreased in the HF alkylation of 
butenes, the F4 rich mixture index 
number of the alkylate is increased, at 
least in the operating range from 110 
F down to 60 F. 

On present water cooled units where 
the application of mechanical refrig- 
eration is being considered to further 
decrease the reaction temperature, the 
new type bundle offers a means of re- 
ducing capital investment costs and 
operating costs in the refrigeration 
plant. The original tube bundles with 
finned tubes realized a service trans- 
fer coefficient of only 20 on propane 
refrigeration applied to the 4800 sq 


ft of extended surface in the Size 30 
contactors and 7700 sq ft in the Size 
50 contactors. The new type bare 
U-tube bundles show a service trans- 
fer rate of 60 on propane refrigera- 
tion applied to 4100 sq ft of bare sur- 
face in the Size 30 contactor and 6600 
sq ft in the Size 50. 

The U-tube bundle is interchange- 
able with the original bundle. Exist- 
ing channel and channel cover can be 
used by simply installing a baffle plate 
in the channel. Where water cooling 
is used this is the only change re- 
quired. In cases where mechanical re- 
frigeration is to be used it is neces- 
sary to pump the refrigerant through 
the tube bundle as shown in Fig. 5. 
A number of manufacturers offer stan- 
dard pumps for this service, circulat- 


ing a large quantity of refrigerant at . 


very low head and requiring only 
about 3 to 5 hp per contactor. The 
original finned lance type tube bundle 
required no refrigerant pump since 
flow could be established by the dif- 


ference in density of the down-flowing 
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FIG. 5. Refrigerated unit, U-tube bundle. 
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all-liquid refrigerant stream in the 
lance tubes and the up flowing vapor 
liquid mixture in the annular spaces 
between the lance tube and the finned 
outer tubes. 


New HF Alkylation Reactor Sys. 
tems. The original HF alkylatiou con. 
tactors with which all plants built dur. 
ing World War II were equipped were 
vertical units as shown in Fig. 1. 
These contactors required consider. 
able structural steel for support and 
for servicing. The amount of this 
structural steel approximated 30 tons 
for a single Size 50 contactor or 50 
tons for a two Size 50 contactor plant. 
Moreover, the drives of these ma- 
chines involved the use of both paral- 
lel shaft reducing gears and right an- 
gle gears. This necessitated the set- 
ting and alignment of four pieces of 
machinery — contactor, right angle 
gear, parallel shaft gear, and turbine. 


The new type contactor is a hori- 
zontal machine as shown in cross sec: 
tion assembly in Fig. 6. It is mounted 
directly on a concrete foundation in 
steel saddles that are made a part of 
the contactor shell. The only struc- 
tural steel required is a small amount 
in the form of trolley beams and their 
supports for use in pulling or rein- 
serting the tube bundle at one end of 
the contactor and for removing the 
hydraulic head at the other end. To in- 
stall this servicing steel permanently 
for each contactor requires only about 
7 tons per machine for the Size 50 
and 6 tons per machine for the Size 
30. 

The drives for the horizontal con- 
tactors are greatly simplified. In the 
case of motor driven units gears are 
eliminated and the drive is by means 
of an explosion proof motor directly 
connected to the contactor shaft 
through a flexible coupling. Drive for 
the Size 30 contactor is a 900 rpm 
motor, and for the size 50 a 514 rpm 
motor. In the case of turbine driven 
contactors it is of course necessary to 
employ reducing gears for best tut- 
bine efficiency, but these are simple 
parallel shaft gears and the right an- 
gle gears used on the old vertical units 
are eliminated. 





FIG. 6. Horizontal contactor. 
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Not only is the equipment cost of 
the new type contactor and drive con- 
siderably less than the old vertical 
type unit but there is also a consider- 
able saving in erection costs. Founda- 
tions need not be spread to the extent 
required for the previous tall struc- 
tures with wind loads. About 18 to 23 
tons less structural steel are required 
for each Size 50 horizontal contactor 
and there is no structural steel re- 
quiring fireproofing. There are only 
two shafts to align instead of six. Pip- 
ing is shortened and simplified by all 
being at low elevation. For units with 
mechanical refrigeration the suction 
traps are mounted above and sup- 
ported on the contactor shells. No 
refrigerant pump is required as ther- 
mo-syphon flow can be established in 
the U-tube bundle when it is in hori- 
zontal position. There is even the pos- 
sibility of eliminating the acid cir- 
culating pumps by elevating the acid 
settler and introducing the acid re- 
turn line from the settler at the suc- 
tion side of the contactor impeller. 
The total of all these savings in equip- 
ment, erection time, and erection costs 
not only represents a considerable sum 
of money but it also means a consider- 
able saving in tonnage of steel re- 
quired at a time when steel conserva- 
tion is necessary. 


Sulfuric Acid Alkylation 


Improvements in Existing 
Plants. There were 64 alkylation con- 
tactor reactors built for sulfuric acid 
catalyst during World War II, most 
of which are now in operation. All of 
these are of the general type shown 
in Fig. 3. It is necessary when em- 
ploying sulfuric acid as the catalyst 
that operating reaction temperatures 
be held in the range of 40 to 60 deg 
and therefore all such units are re- 
frigerated. Some use ammonia as the 
refrigerant, a considerable number use 
propane and: a few use isobutane. 

The contactors in all of these units 
were originally of the type shown in 
Fig. 1, although some of them are 
now being modernized with new high 
capacity tube bundles as illustrated in 
Fig. 4 and with refrigerant pumps 
installed as shown in Figure 5. The 
U-tube bundle for sulfuric acid con- 
tactor reactors is the same as de- 
scribed previously for hydrofluoric 
acid service. It will provide 214 times 
the heat removing capacity of the 
original extended surface tube bundle 
for the same MTD or will take. care 
of the same heat removal for only 
40 per cent as much MTD as the orig- 
inal tube bundle. This makes possible 
a higher suction pressure to the refrig- 
erant compressors and an increased 
capacity of existing refrigeration 
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units, provided auxiliary equipment 
is of ample size. 

Some of the existing sulfuric acid 
alkylation units that include more 
than one contactor are operating with 
all contactors discharging acid-hydro- 
carbon mix into one common settler 
and recycling acid from this settler 
to each of the contactors. The acid 
strength in all contactor reactors is 
thus at the same level. Such an opera- 
tion can be improved by the installa- 
tion of an additional settler or settlers 
or by the division of the existing set- 
tler into separate settling zones so 
that the acid strength can be carried 
at a different level in each settler. For 
example, take the case of a plant in 
which two contactors are operating 
with a single settler on butene alky- 
lation, where fresh acid is fed at 98 
per cent strength, where the recycle 
acid is carried at 90 per cent strength 
and where the rerun yield of 280 F 
end point aviation alkylate is 93.3 
per cent of 93.0 ASTM octane. If sepa- 
rate settling zones are provided for 
the effluent mix from each contactor 
and the recycle acid from each set- 
tling zone is returned to the contactor 
from which it came, then the acid 
strength in each of these two contac- 
tor-settler systems can be carried at a 
different level. In the first zone the 
acid can be fed at 98 per cent H,SO, 
and maintained at a level of, say, 94 
per cent H,SO,. The spent acid from 
this first contactor-settler system at 
94 per cent strength becomes the feed 
to the second contactor-settler system 
where it is spent down to 90 per cent 


H,SO, and then discarded from the 
plant. Both contactors are operated 
in parallel on both butane-butene feed 
and recycle isobutane. The alkylate 
that is made in the system operating 
at the 90 per cent H,SO, level will be 
the same in both yield and octane as it 
has previously been, but that half of 
the alkylate made in the system oper- 
ated at the 94 per cent H,SO, level 
will show an increase in rerun yield 
of approximately 3.2 per cent and an 
increase in ASTM clear octane of 
about 1.2 points. With three or more 
contactors, each with separate settling 
zone, the overall improvement is even 
greater. The curves shown in Fig. 7 
show the effect of recycle acid strength 
on ASTM octane and rerun yield of 
280 F E.P. aviation fraction from a 
typical case of butene alkylation with 
all other operating conditions remain- 
ing constant. 

New Sulfuric Acid Alkylation 
Reactor Systems. The latest design 
of contactor-reactor for sulfuric acid 
alkylation plants is as shown in Fig. 
6 with bare U-tube bundle and with 
acid inlet at the suction side of the 
impeller. For an installation requiring 
only a single contactor it is connected 
to auxiliary equipment as shown in 
Fig. 8. For installations large enough 
to warrant more than one contactor 
each contactor is provided with its 
own settler in order to take advantage 
of multistage acid operation as de- 
scribed in the preceding paragraph. 

Such a unit offers a number of econ- 
omies as compared to the original ver- 
tical type unit. As noted previously 





FIG. 7. Effect of acid strength on yield and octane. 
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FIG. 8. H2SO4 alkylation unit. 
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under the description of the latest type 
HF units these horizontal contactors 
require no steel supporting structures. 
The drive is by means of a direct con- 
nected explosion proof motor with all 
driving gears eliminated. The suction 
trap is supported on the contactor 
shell by means of saddles. Connecting 
pipe lines are shorter and the piping 
is simplified by being closer to ground 
level and by the elimination of the 
acid recycle pumps. By elevating the 
acid settler a few feet the recycle acid 
is returned from the settler to the con- 
tactor without the use of a pump. The 
differential pressure across the con- 
tactor impeller runs about 5 psi. The 
mix outlet from the contactor is taken 
from. the discharge side of the im- 
peller on the upstream side of the con- 
tactor tube bundle. By returning the 
recycle acid from the settler to a point 
on the down-stream side of the con- 
tactor tube bundle at the suction side 
of the impeller, a major portion of 
this 5 lb differential is available for 
taking care of the pressure drop across 
the recycle acid control valve and 
friction loss in the line. Moreover, 
with the settler elevated additional 
pressure is available by reason of the 
difference in gravity between the HC- 
acid mix in the line to the settler and 
the recycle acid only in the acid re- 
turn line. 

\ unit of this type for alkylating 
propylene or mixed feeds is ordinar- 
ily installed and operated without the 
dotted lines shown in Fig. 8. The re- 
frigeration cycle is operated as a 
closed system, heat being removed 
indirectly from the reaction zone by 
exchange through the contactor tube 
bundle. Change in composition of the 
feed stock does not affect the refriger- 
ation cycle and no isobutane is evapo- 
rated from the reaction zone as in the 
case of units cooled by self-evapora- 
tive refrigeration. Such a system can 
handle a great variety of feed stocks 
including propylene and the usually 
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attendant appreciable quantities of 
propane without disadvantageously 
upsetting the operation of the refrig- 
eration cycle. 

A recommended method for install- 
ing new reactor systems is to incor- 
porate the bypass lines indicated by 
dotted lines in Fig. 8 and containing 
valves lettered A, B, and C. The re- 
frigeration compressors are designed 
and rated for using isobutane as the 
refrigerant. When the olefin feed con- 
tains appreciable quantity of propane 
or a high percentage of normal bu- 
tane then the refrigeration system is 
operated as a closed system on iso- 
butane, valves A, B and C being 
closed, and valves D and E being open. 
When the unit is to operate on a feed 
stock containing low percentages of 
propane or other diluent then valves 
A, B, and C are opened while valves 
D and E are closed. In this way all the 
hydrocarbon effluent from the settler 
is passed through the suction trap, is 
chilled by the evaporation of isobu- 
tane therefrom and used as the cool- 
ing medium in the contactor tube 
bundle. The liquid effluent from the 
suction trap becomes the feed to the 
deisobutanizer tower, which then op- 
erates at greatly reduced overhead 
load. The isobutane evaporated in the 
suction trap and in the tube bundle is 
compressed, condensed, and returned 
to join the composite feed to the con- 
tactor. As all of the isobutane recycled 
in this manner passes completely 
through the reaction zone and settler 
it has the desirable effect of greatly 
increasing the external isobutane-ole- 
fin ratio, which is recognized as of 
major importance in making for high 
yield and quality of alkylate as well as 
for low acid consumption. If, for ex- 
ample, with a feed stock as described, 
the isobutane recycled through frac- 
tionation makes for an isobutane- 
olefin ratio of only 3 to 1 and if the 
refrigeration compressor condensate 
is also recycled to the contactor. the 


net result is a composite feed con: ain. 
ing isobutane in amount of between 8 
and 9 parts to each part olefin. None 
of this isobutane is.eyaporated {rom 
the reaction zone as in the case of self. 
refrigerated reactors, and it is there. 
fore just as effective in promoting 
good alkylation conditions as it would 
be had it been recycled through frac. 
tionation at extra cost. 

Improvements in Sulfuric \cid 
Alkylation. During the past 10 \ ears 
considerable study and pilot lant 
work has keen done on a two stage 
alkylation process consisting funda. 
mentally of a primary absorption 
stage wherein the olefins from a hy. 
drocarbon mixture are absorbed in 
recycle alkylation acid, and a second- 
ary alkylation stage wherein isobu- 
tane is alkylated by this olefin-acid 
mixture. There is no full scale com- 
mercial application of this process to 
date but it has three distinct advan- 
tages for future consideration. 


First, it makes available for alkyla- 
tion the large quantities of propylene 
(and some butenes) present in refin- 
ery tail gases. In most refineries these 
olefins are being burned with the tail 
gases because their concentration and 
recovery by conventional means would 
not be a profitable operation. When 
more alkylation feed stocks can be 
utilized the absorption of these olefins 
becomes economically attractive. 

Second, the two stage alkylation 
process makes it possible to eliminate 
most of the diluent normal paraffin 
hydrocarbons (propane and butane) 
from available liquid hydrocarbon 
feed stocks. The deleterious effect of 
these diluents in an alkylation system 
is well known and where alkylate 
quality must be improved the process 
provides a means for so doing by ab- 
sorbing the olefins from the feed in 
recycle acid, passing the remaining 
normal and isoparaffins to fractiona- 
tion, and alkylating isobutane with 
the olefin-acid mix from the absorber. 

Third, with practically all propane 
and normal butane eliminated from 
the alkylation zone as described above 
the application of effluent refrigera- 
tion as shown by dotted lines in Fig- 
ure 8 becomes very attractive. The 
vapors from the suction trap will be 
largely isobutane. When these are con- 
densed and returned to the reactor 
feed the external isobutane :olefin ratio 
will be increased 5 to 7 points. It is 
unnecessary to take this refrigerant 
condensate through fractionation. All 
of it passes through the entire reaction 
zone and none is vaporized therefrom 
as in the case of units cooled by self- 
refrigeration. Evaporation occurs in 
the tube bundle and suction trap after 
the alkylation reaction is complete and 
the hydrocarbons have been separated 
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from the acid catalyst. The isobutane 
refrigerant is then utilized to exert its 
full beneficial effect throughout the 
entire reaction zone and, in addition, 
relieves the deisobutanizer tower of 
an equivalent overhead load. 

As the need for alkylation feed 
stocks increases, as need for higher 
alkylate quality arises, or as deiso- 
butanizers become the bottlenecks of 
existing plants this two stage process 
should be investigated. All the operat- 
ing conditions of absorber tempera- 
ture, absorber residence time, acid: 
olefin ratios, etc. as required for high 

uality and yields have been well es- 
tablished by pilot plant operation and 
the process could be applied commer- 
cially with very little further investi- 
gative work. 


Summary. The capacity of exist- 
ing HF alkylation contactors can be 
considerably increased by the installa- 
tion of new type cooling elements with 
no increase in power requirements. 
New HF alkylation contactors are 
rated up to the capacity of these new 
cooling elements and are installed in 
horizontal position without steel sup- 
porting structure and with simplified 
drives, thus effecting large savings in 
investment cost and utilities for a 
given capacity. 

The capacity of existing sulfuric 
acid alkylation contactors and exist- 
ing refrigeration systems can be in- 
creased in many cases by the installa- 
tion of refrigerant pumps and new 
type cooling elements. New sulfuric 
acid alkylation reactor systems, em- 
ploying horizontal contactors with the 
new type cooling elements are built 
with simplified drives and without 
steel supporting structure to effect 
economics of both material and in- 
vestment cost. In some cases either 
new or existing units can utilize the 
principle of “effluent refrigeration” to 
greatly increase isobutane olefin 
ratios. Effluent refrigeration involves 
the use of the total hydrocarbon from 
the settler as the refrigerant to the 
cooling elements of the contactor re- 
actor and the evaporation of isobu- 
tane from this hydrocarbon effluent 
to effect the cooling in the reactor. 
The evaporated isobutane is condensed 
and recycled entirely through the re- 
action zone and settler before again 
being evaporated within the cooling 
elements of the contactor. 

The two stage alkylation process 
wherein olefins are first absorbed in 
recycle acid prior to their introduc- 
tion into the reaction zone offers pos- 
sibilities for increasing the supply of 
available olefinic alkylation feed 
stocks and for improving the quality 
of alkylate made from existing feed 
stocks, which contain large quantities 
of normal paraffins. k*e* 
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WESTON (eadahé, 
ALL- METAL THERMOMETERS 


_AVAILABLE IN THESE 3 TYPES 







All-metal dial types with stainless 

steel stems, in straight and angle 
forms. Scale lengths 3”— 6” and 9”, 
with stems from 212” to 72”. Avail- 
able as testing thermometers, and for 
general purpose and heavy duty service. 
Ranges from —100 to +1000°F. All- 
metal construction prevents breakage, 
assures dependable accuracy for longer 
periods. 


CONTACT MAKING THERMOMETERS 


Combines the features of the all-metal in- 
dicating thermometer with an alarm or 
control devicé. Has adjustable contact arm 
mounted in the glass and bezel. Supplied 
to make contact on increasing or decreas- 
ing temperatures. Has positive magnetic 
type contacts. Contact rating ... 100 ma 
at 110 volts a-c; 50 ma at 110 volts d-c: 
Stem lengths 242” to 24”. 


MAX-MIN® THERMOMETERS 


Equipped with a manually set red index 
which moves up or down scale with 
pointer, remaining at extreme tempera- 
ature reached until reset. Thus one 
reading gives present temperature, 
and maximum or minimum reached 
since last reading. Available in scale 
lengths of 6” and 9”—stem lengths 

2%” to 24”. 














Literature describing Weston ail-metal, as 
well as electrical and glass thermometers, 
sent on request. WESTON Eiectrical Instru- 
ment Corporation, 617 Frelinghuysen Ave- 
nue, Newark 5, New Jersey ... manufacturers 
of Weston and TAGliabue instruments. 





To obtain more information on products advertised see page E-45 C-35 








Reinforcing rods, cat cracker foundations. 


PLE IIIS LOGIE 


Fesertocereeseese) 


Lifting the regenerator cone into position. 


Fawley Refinery to Open in August 


PICTURE STORY 


This photo story of the construction work at the 
Fawley, England, plant of Anglo-American (Jersey 
Standard) shows progress being made. At left, pile 
driving foundations, and below marine terminal 
where piles in Southampton waiter are 85 ft. (See The 
Petroleum Engineer, April, 1950 for detailed article.) 


Pg ee 








Overhead piping inside. heater of single stage crude 
unit. The Fawley refinery in England will cost 

more than $100,000,000 to build and will require 
some 2000 employees for operation. 


“AZ 3 


The 295-ft guy derrick erected 
for the catalytic cracker lifts. 
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Spraying oil pipe lines with silver paint. 


Single stage crude unit from top of lift shaft. The completed 
refinery will handle 110,000 bbl of crude oil a day or 
about a fourth of Britain's entire petroleum product output. 
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HANNAH JONES 1S ROUGH ON 
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for 
Hannah probably doesn’t know it, but the glasses she | sumers who desire assistance in solving a future soda i 
handles every day contain one of the most widely used —_ash supply problem. Mathieson Chemical Corporation, 
of all industrial chemicals. The largest single consumer Mathieson Building, Baltimore 3, Maryland. 
of soda ash is the glass industry, where it is an essen- 
tial raw material in regular glass formulas. Mathieson Basic Heavy Chemicals 
But the demand for this basic chemical is great in Sulphuric Acid * Processed Sulphur * Soda Ash 
other fields, too. The chemical industry itself uses an Caustic Soda + Bicarbonate of Soda + Ammonia 
enormous tonnage of soda ash in the manufacture of A tae Selediete 5 Bi Soda « Chl ; 
other chemicals. Other industrial consumers include enanapee staat. 24 - reais of eds oa \ 
soap, cleansing powders, pulp and paper, textile, iron rine * Calcium Hypochlorite + Sodium Chlorite 
and steel, aluminum and non-ferrous metals. 
With new and expanding uses supplemented by 
needs for defense, the problem of producing adequate 
supplies for all is acute. To help meet this increased 
demand Mathieson is expanding its basic alkali pro- 
duction. Inquiries are always welcomed from con- 
SERVING INDUSTRY, AGRICULTURE AND PUBLIC HEALTH 
C-38 To ebtain more information on products advertised see page E-45 THE PETROLEUM ENGINEER, June, 1951 TH 
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Your questions on refining and gas processing problems answered here 
Send yours in today! 


The Technical Forum 
































Pressure Drop 
In Exchangers 


Please describe in detail with 

equations the most effective pro- 
cedure for determining shell and tube 
condenser and evaporator pressure 
drops for condensation and vaporiza- 
tion in tubes of both horizontal and 
vertical exchangers on both shell and 
tube sides. 


In the formula P = ated 
ks 
Where: P = pressure drop, 
psi. 
L = length of vapor 
travel 
v = average velocity, 
ft per sec 


s = specific volume, 
cu ft per lb 
k = 9,000 to 13,000 


What determines the value of k and 
how may it be calculated for different 
services? If it is a function of viscosity 
then what are the limits corresponding 


to 9000 and 13,000? 
J.D. H. 


A Chilton and Genereaux, Trans. 

~ Am. Inst. Chem. Engrs., 29, 161, 
(1933) present the following equation 
for pressure drop in turbulent flow 
across tube banks: 


__ 44N .p (V max)? 


i 22 





(1) 


\ p = pressure drop, lb/ft* 
N, = number of rows of tubes 
normal to flow 
p= density of fluid lb/ft* 

V max. = fluid velocity through min- 
imum area available for 
flow. 

= viscosity of fluid, lb/ft-sec. 
2c = gravitational conversion 
factor, 32.17 ft/ (sec) ? 


T -0.2 
[—0.75 (7 max. *) 
pe 


i}. = transverse clearance be- 
tween tubes, ft. (see Fig. 
1.) 








Density of fluid, p = =, where s is 


defined above. N, is proportional to 
length of travel, L, and average ve- 
locity, v, is proportional to V max. 
Thus Equation (1) may be written in 
the form. 


 S. ie 
ian 

k is a constant that depends on the 
physical construction of the exchang- 
er. 

f depends on physical construction 
of the exchanger, velocity, and vis- 
cosity. 

With the foregoing in mind it is 
recommended that Equation (1) be 
used to compute pressure drop of a 
fluid across tube banks in a shell-and- 
tube exchanger, if the fluid is in tur- 
bulent flow. Turbulent flow occurs at 
Anant J greater than 40. Applica- 
tion of Equation (1) is best under- 
stood by example. 

Example 1. Water enters the shell 
side of a shell-and-tube exchanger at 
the rate of 309 lb/sec. Entering tem- 





se -T TG | pyeiine 
O6050 
02980 
2 GOSS 
OL0L6 
OFQ5O 


Shieh 


FIG. 1. Exchanger flow rela- 
tionships. 











4 Xx 0.0715 x 








THE PETROLEUM ENGINEER, June, 1951 


perature is 105 F, and exit tempera- 
ture is 115 F. Compute the pressure 
drop on the shell side, given the data 
below. 

Data: Tube length = 16 ft 

Distance between baffles = 
1 ft 

Cross section layout as in 
Fig. 1 

D = 2.00 in. = 1/6 ft 
Tube pitch = 1.5D = 14 ft 
Distance between strip baf- 
fle. and tube = 1.00 in. = 
1/12 ft 

I.D. of shell = 2 ft 

D. = 15D —D=0.5D=—1/12 ft 

Minimum area of flow = (least dis- 
tance of clearance) X (baffle spac- 
ing) 

Examination of Fig. 1 shows that 
least distance of clearance occurs at 
either the first or last tube row. 

Least Clear. Dist. = 6D, = 1% ft. 

(In second and fourth rows, clear- 
ance = 7D,). 

(In the middle row, clearance dis- 
tance = 8D,). 

Minimum area of flow = 14x 1= 
0.5 ft?. 

p water = 61.8 |b/ft* at avg. temp. 
of 110 F 


Vol. flow rate — Bad = 5 ft*/sec 


61.8 
Vol. flow rate 





V max. = Min. area of flow sa 
5 


u = 0.6 centipoises at 110 F = 
0.0004032 lb/ft-sec 


J -0-2 
_ 0.75 (+ oD) 





0.0004032 
f = 0.0715 
Nr = 5 in Fig. ] 
Ap= 





There are 
16 (ft tube length) _ 16 
1 (ft baffle spacing) 

shell passes in fhe exchanger 

pe oe 137.2 X 16 = 15.25 psi 
em 14 
In the viscous-flow region, Chilton 
and Genereaux suggest: 


53 L Vmax 
Se D.? 
L = length of tube bank in 


direction of flow, ft 
D. = equivalent diameter, ft 


__ 4[ab— (2/4) D®] 





Ap= (3) 





mae aD 
; : ems (4) 
(See Fig. 1 for definition of a 
and b. 





"oe (; x (shaded area) 


wetted perimeter 


Pressure drop on the shell side of 
exchangers when either boiling or 
condensing is occurring on the shell 
side is usually negligible, since very 
low rates of flow are involved. If high 
rates of flow are encountered the sub- 
sequent remarks concerning phase 
changes inside tubes apply. 

Due to the wide variety of condi- 
tions encountered and the change of 


heat transfer coefficient, there is no 


general correlation applicable for 
estimation of pressure drop during 
phase change inside tubes. An idea 
of the magnitude of the pressure drop 
can be obtained by computing pres- 
sure drop on the basis of 100 per cent 
liquid flow throughout the phase 
change region, computing the pres- 
sure drop on the basis of 100 per cent 
vapor flow, and averaging the two. 
This following equation may be used 
in each case: 


2 {L Vav.? 
Ap= —g.Ds . 
s = specific volume of fluid, 
ft®/lb 
V av. = avg. vel. of fluid, ft/sec 
A p = pressure drop, lb/ft® 


it may be noted in passing that Equa- 
tion (5) is of the same general form 
as the equation in the original ques- 
tion. Again the “k” term would in- 


volve f and D. 

A procedure (detailed and tedious) 
which will give a fairly accurate value 
for pressure drop during phase 
changes inside tubes is outlined 
below: 

1. Determine overall U’s at various 
tube lengths throughout phase change 
region. 

2. Obtain instantaneous values of 





C-40 


heat transfer at various points 
throughout phase change region. 
(Graphically, based on U’s in 1.) 

3. Plot amount of liquid (or va- 
por) formed throughout phase change 
region. 

4. Calculate Ap of liquid and Ap 
of vapor separately and add to get 
total Ap. 

Even in this method, data for calcu- 


. lating the interaction between phases 


due to a common boundary layer are 
lacking. The correct friction factors 
for use would probably be a complex 
function of the physical properties of 
the fluids and the turbulence of the 
streams. The safest procedure in this 
case would be to rely on experimentai 
data. 


G. L. Farrar 
A. M. Platt 


Aviation Fuel in 
Automotive Engines 


I would appreciate some informa- 
tion concerning the use of 115/ 
145 octane aviation gasoline in auto- 
mobiles, especially 1950 models. 
Whether it is harmful, and why, if it 
is, etc. I have heard this subject dis- 
cussed pro and con many times. Some 
claim that it burns the valves, some 
claim that it has no more effect on a 
motor than straight run gasoline. 
Does 115/145 produce a better ex- 
plosion than 100? 


T. M. 


There is little doubt that most of 
us could burn 115/145 aviation 
gasoline in our 1950 automobiles 
without knowing whether it was ordi- 
nary gasoline or something else. Due 
to the lower end point and higher API 


gravity it may be expected to deliver 


fewer miles per gallon than regular 
gasoline, unless it were burned in an 
engine specially designed to handle it. 

To answer the question, “‘Does 
115/145 produce a better explosion 
than 100?”, is somewhat like trying 
to say whether wool or denim makes 
the better suit. Unless the conditions 


are explicitly stated, it is impossible 
to answer “yes” or “no,” because un. 
der some conditions and by ceriain 
criteria the answer might be “yes” and 
under other conditions and ‘by other 
criteria the answer would be “no,” 

In the main, the answer can be 
“yes” when the automotive engine has 
a compression ratio high enough to 
take advantage of the higher octane 
number of the aviation fuel, that is, 
115 for ordinary lean mixture air-fuel 
ratio, on which the automotive engine 
operates habitually, except when 
choked for starting purposes or for 
some such reason the mixture is en- 
riched temporarily. With a compres. 
sion ratio of, say, 8 to 1 or higher, the 
automotive engine can take advantage 
of the higher anti-knock properties of 
the aviation fuel and deliver more 
power than ordinary housebrand or 
even premium—Ethyl for example— 
motor fuel. In automotive engines of 
any standard model or year, built for 
80-95 Research octane number fuels, 
the aviation fuel will show very little, 
probably no advantage over motor 
fuels. Also, with lower weight per gal- 
lon, the mileage of the aviation fuel 
will be slightly lower, probably. 

As to burning valves, there is a pos- 
sible tendency to burn valves more 
readily under certain operating condi- 
tions, if the aviation fuel contains 
more tetraethyl lead per gallon, as it 
frequently does. This is not a certain- 
ty, since the mere presence of more 
lead does not guarantee more prob- 
able valve-‘burning’ at all. Under cer- 
tain conditions more lead content may 
induce valve damage, but this tend- 
ency is traceable in many cases to 
causes other than lead content, or to 
the ‘collaboration’ of other conditions 
with the presence of larger quantities 
of lead, not to lead alone. To answer 
these questions unequivocally all the 
conditions of operation including en- 
gine specifications, etc., must be given 
clearly. 


C. R. Wagner 





and gas. 
Address all questions to 


Box 1589 





AN INVALUABLE SERVICE 
This Forum is a meeting place each month for engineers, technolo- 
gists, students, operators, and all others interested, where each may 
profit not only by answers to his own knotty questions, but learn as well 
by reading the answers to the questions of others in the industry, answers 
submitted by the leading scientists and engineers in the world of oil 


Technical Forum Editor, 


Send them in right away while you think of it. 


Dallas 1, Texas 
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Determination of Hydrocarbon 
Liquid-Vapor Equilibria 


Calculations under Raoult and Henry laws of dew 


points, bubble points, liquid-vapor compositions. 


G. L. FARRART 


A .arce number of processing steps 
in the natural gasoline and petroleum 
refining industries are purely “phys- 
ical” in nature, i.e., no chemica 
change takes place. Calculations in- 
volving these physical processes may 
be resolved into three categories, (1) 
mass balance, (2) heat or energy bal- 
ance, and (3) equilibrium considera- 
tions. The normal procedure in mak- 
ing these calculations is to determine 
first the mass balance. Then the heat 
or energy balance is completed. The 
basic premise in both these determina- 
tions is that mass and energy are 
neither created nor destroyed in a 
physical process, and that the net gain 
or loss of mass or heat in a system is 
zero. Once the heat and mass balances 
are determined, equilibrium calcula- 
tions are made. This paper will be con- 
cerned with determination of vapor- 
liquid equilibrium in hydrocarbon 
systems. Furthermore, the systems 
will be limited to those which can be 
completely analyzed in terms of each 
individual hydrocarbon present. 
Equilibrium may be defined as that 
condition when all the various driving 
forces in a given system have become 
equalized and there is no further 
change in the system. Consideration 
of equilibrium in the connection used 
here will be restricted to stable equili- 
brium, or that type that may be at- 
tained in a matter of hours at the most. 
Sometimes it is not economically feas- 
ible in commercial application to 
allow a process to reach equilibrium, 
due to time considerations. However, 
equilibrium usually may be ap- 
proached closely in comparatively 
short time in liquid-vapor systems. 
Equilibrium relationships in some 
systems may be predicted from gen- 
eral laws, as shown below. In others 
experimental correlations must be re- 
ferred to. In either case the results are 
applied in the design and operation of 
ash separators, distillation columns, 


_ tAssistant Professor of Chemical Engineer- 


ing, Texas A. & M. College, College Station, 
Texas, 


and absorption columns. Examples or 
indications of these uses are given 
after the development of the equili- 
brium equations. 
Basic Theory. 

In consideration of vapor-liquid, or 
phase equilibrium, it is first necessary 


to obtain an understanding of the- 


number of variables that must be set 
in order to define a system. This in- 
formation may be obtained from the 
Gibbs Phase Rule, 

F=C—P+4+2 

F = degrees of freedom 

C = number of components 

P = number of phases 
The degrees of freedom correspond to 
the number of variables that must be 
set. If the number of phases is re- 
stricted to two, corresponding to a 
homogeneous liquid phase in equili- 
brium with a gas phase, 

F=—C—2+2=C. 

Thus the variables that must be fixed 
are equal to the number of compo- 
nents present. If there is one compo- 
nent, either the temperature or pressure 
may be set, and the pressure or tem- 
perature is then defined at equilibri- 
um. The plot of vapor pressure versus 
temperature for the given component 
shows the pressure defined at each 
temperature for the liquid and vapor 
to be in equilibrium. 

If there are two components in a 
system there are two degrees of free- 
dom. Then two of the three possible 
variables must be fixed to define a 
two-phase system at equilibrium. 
These variables are temperature, pres- 
sure, and concentration of one of the 
components. It may be seen, then, that 
as the number of components in- 
creases, additional concentrations of 
components must be specified. These 
concentrations may be given in either 
the liquid or gas phase. In most cases 
the composition of the mixture is 
known, and it is desired to determine 
the temperature to define equilibrium 


EXCLUSIVE 
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at a given pressure. It may be seen 
that in this case, concentration of all 
components except one must be speci- 
fied. This automaticaily sets the con- 
centration of the other component, 
since the summation of the concentra- 
tions (given as mol fractions) must 
equal 1, 

From the foregoing it may be con- 
cluded that the degrees of freedom 
must at least be equal to the number 
of components. It should be pointed 
out also that it is not possible to set 
arbitrarily the level of the other vari- 
able, since the system is completely 
defined without additional restraint. 

The relationship between the con- 
centration of a given component in the 
liquid and the concentration of that 
component in the gas at equilibrium 
is given by Henry’s Law, 

Ya = KX, 

ya = mol fraction of component A 

in the gas phase 

X, =mol fraction of component A 

in the liquid phase 
K = phase equilibrium constant 
In the general case, K must be deter- 
mined experimentally or calculated 
from fugacity relationships, as ex- 
plained later. 

If the pseudo-reduced temperature, 
Tr (Tr = T/rc) is greater than about 
0.80 and the reduced pressure, Pr (Pp 
= P/pc) is less than about 0.10, a 
special case of Henry’s Law, known as 
Raoult’s Law, may be applied. 

Raoult’s Law states that in an equi- 
librium mixture the partial pressure 
of a component in the liquid is equal 
to the partial pressure of that compo- 
nent in the vapor, 

P, X, = partial pressure of compo- 

nent A in the liquid = 
Ya — partial pressure of compo- 
nent A in the gas. 
or 


Py Xa = TYA 
P, = vapor pressure of compo- 
nent A in the pure state at 
system temperature 
a = total pressure on the sys- 
tem 
Xa, ya = mol fractions, as defined 
before. 


Systems Obeying Raoult’s Law 

When. Raoult’s Law is applicable, 
equilibrium calculations are made 
more easily than when Henry’s Law 
must be used and for this reason this 
subject will be developed more thor- 
oughly. For a two component mixture, 


XaPa — TYA and XznPp = TYB 
X, + Xp = 1; Xx = 1— Xa 





: a 
ep = YA3 
PoXn_Po(l—Xa) _y a) 
7 wT 
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Fhroughout the vast field of industrial temperature instrumentation, Foxboro 
be found in the greatest number of installations where complete 
ability and most economical fulfillment of optimum accuracy are 
|. If your process requires temperature measurement or control in 

range between —350°F. and -+-2800°F., the high engineering 
ards and complete diversity of Foxboro Instruments . . . backed 
wxboro’s unequaled application experience ... offer you the way 

ain it most effectively. 


CATORS * RECORDERS * CONTROLLERS 


ric, electronic and pressure-filled thermal systems 


MISSION SYSTEMS * CONTROLLED VALVES 


xX BORO 


, specialists in the measurement and control 
pressure, flow, liquid level, humidity .. . 
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a ra PaXa , Ps(l— Xa) 
——— ss 
FaXs , Po PpXa _ 1 
T T T 


Xa (Pa — Pg) =a—P, . - (2) 


_ «—Ps 
K=p—p: - 0) 


Equation 3 may be used to compute 
X, knowing only z and the tempera- 
ture, which sets P, and Pg. Then ya 
is calculated from Raoult’s Law. Xp 
and yn may be obtained from Equa- 
tions 1 and 2. 


Equation 3 is used most often to 
obtain a boiling point diagram, as 
shown in Fig. 1. To calculate a boiling 
point diagram, the pressure is first set 
at the desired value. The lower tem- 
perature limit of the boiling point dia- 
sram is set by observing the temper- 
ature at which the vapor pressure of 
the low-boiling material is equal to 
the total system pressure. Likewise, 
the upper temperature limit is set by 
observing the temperature at which 
the vapor pressure of the high-boiling 
component is equal to the total system 
pressure. Then various temperatures 
are selected between the two temper- 
ature limits, and composition of liquid 
and vapor in equilibrium at each tem- 
perature are calculated, Curves of 
liquid and vapor compositions are 
plotted to complete the boiling point 


ring to one component and the other 
scale referring to the second compo- 
nent. At 85 F, the mol fractions of 
n-butane in the vapor and liquid are 
0.865 and 0.633, respectively. Mol 
fractions of n-pentane in the vapor 
and liquid are 0.135 and 0.367 re- 
spectively. Calculations necessary for 
construction of Fig. 1 are shown be- 
low in Example 1. 


Example 1 :—Calculate the data neces- 
sary to construct the boiling point dia- 
gram for mixtures of n-butane and 
n-pentane at a pressure of 30 psia. 


Solution :— 

Vapor pressure of n-butane = 30 
psia at 67 F. 

Vapor pressure of n-pentane = 30 
psia at 138 F. 

Assume temperatures of 85, 100, 
and 120 F for calculation of interme- 
diate points. 


At 100 F, P., = 53 psia 
P., = 15 psia 
Applying Equation 3, 


x —.7—Pes_30—15 
= Foe a oe 


X,.; = 1.000 — 0.395 = 0.605 


P., Xeq__ (53) (0.395) 
: 


Yes = 1.000 — 0.698 = 0.302 


Tabulations of calculations made in 


= 0.395 





Yeu = 


= 0.698 




















For substances obeying Raoult’s 
Law, data may be taken from this boil- 
ing point curve and plotted as shown 
in Fig. 2. This is the McCabe-Thiele 
diagram, used for distillation of two- 
component mixtures. Note that the or- 
dinate is mol fraction of the more 
volatile component (n-butane in Ex- 
ample 1) in the vapor, while the 
abscissa is mol fraction of the more 
volatile component in the liquid. 
Values for the equilibrium curve are 
found from Fig. 1 by selecting each 
pair of values from n-butane at a con- 
stant temperature. Calculations of the 
operating lines, and subsequently the 
number of plates are beyond the scope 
of this paper. The reader is referred 
to any of the several standard chem- 
ical engineering books on unit opera- 
tions for details of these calculations. 

The method for binary mixtures 
obeying Raoult’s Law may be ex- 
tended to multi-component mixtures. 
By knowing the composition of either 
the liquid or vapor in an equilibrium 
mixture and temperature, it is possible 
to calculate the pressure directly. If 
the vapor composition is known, this 
is done by obtaining > for each com- 
ponent and adding all the values for 


5 together. It is obvious that all the 
mol fractions in the liquid must add 
up to unity. Thus Equation 4 follows 


from Raoult’s Law, 














diagram. Note that there is a double the same manner for other tempera- an y 
; >X = 1.000 = r= 
scale on the abscissa, one scale refer- _ tures are shown below. P 
-_ and, a = 1.000 
Temperature, F Pes, psia Pes, psia Xes yes Xes yes y (4) 
67 30 1.000 a ee “—_ 
85 41 il 0.633 0.65 0.367 0.135 p 
100 53 15 0.395 0.698 0.605 0.302 , ; 
120 71 22 0. 163 0.386 0.837 0.614 This point can be made clearer by 
a. a: CS Example 2 as follows: 
150 
| 
140 
5 EQUILIBRIUM 
130 poord < 
| | * 
120 | = 
COMPOSITION OF oa 
u Vv ! = 
wy «110 . 
Ss f > OPERATING LINES 
> | 
= 100 xs 
a [> 4 
: : 
= 90 
- COMPOSITION OF LIQUID Fa 
80 5 
= 
70 = 
2 
60 
50 mentiveeteeres 
0 0.2 0.4 0.6 0.8 10 0 0.2 0.4 0.6 0.8 1.0 
1.0 0.8 0.6 0.4 0.2 0 G MOL FRACTION MORE VOLATILE IN LIQUID 
MOL FRACTION 


FIG. 1. Boiling point diagram. 
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FIG. 2. McCabe-Thiele diagram. 
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Example 2:—Vapor leaves a partial 
condenser operating at an exit tem- 
perature of 70 F at the following rate: 
50 lb/hr of propane, 75 lb/hr of iso- 
butane, 125 lb/hr of n-butane, and 
100 lb/hr of n-pentane. Calculate the 
pressure in the condenser. 











Solution: - 

(1) (2) (3) (4) 

Vapor 
pressure, 

Component lb MW mols psia 
propane....... 50 44 1.136 125.0 
isobutane....... 75 58 1.293 46.0 
n-butane...... 125 58 2.155 31 5 
n-pentane. . 100 7 1.389 7 

5.973 








The mol fraction of each component 
in the vapor is computed by dividing 
the mols of each component by 5.973. 























(5) (6) (7) 
Component y y/P X=ry/P 
propane... 0.190 0.00152 0.0318 
isobutane 0.216 0.00471 0.0983 
n-butane... 0.361 0.01145 0.2392 
n-pentane. . 0.233 0.03019 0.6307 
RPaAie y alec 
Sy=1. ee =X=1.0000 
1.000 1.000 . 
T = = 20.9 psia 


= Sy/P 0.04787 


\fter y is obtained for each com- 
ponent, y/P is obtained by dividing 
the mol fraction of each component in 
the vapor by vapor pressure. z is then 
calculated as indicated above, and 
values for X are computed by the re- 


lationship, X = - . 7, and recorded 
in column (7). 

If pressure and composition of the 
vapor are known, the temperature 
must be assumed. If assumed temper- 
ature is correct, the calculated >X = 

sy 


TBs obtained as shown in Example 2, 
will be equal to unity. If the assumed 
temperature is too high, 7 will be 
less than unity; if the assumed tem- 
perature is low, 735 will be greater 


than unity. This arises from the fact 
that vapor pressure, which is the de- 
nominator, increases with tempera- 
ture. By the same reasoning, if pres- 


sure and composition of the liquid are - 


known, the temperature must be as- 
sumed. The temperature is correct at 


1 , 
Sy = —PX = |; temperature is 
pe 


high if + spx is greater than unity; 
Tv 


, ea 
temperature is low if—2PX is less 
T 


than unity. 
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Systems Where Henry’s Law Applies 

As indicated earlier, Henry’s Law 
must be applied when Raoult’s Law 
does not hold. ‘The evaluation of K in 
Henry’s Law may be rather time-con- 
suming, if not difficult. Actually K is 
a function of temperature, pressure, 
and composition of the system when 
more than two components are pres- 
ent. However, as long as the difference 
in boiling points of the components 
present is not great, it is possible to 
correlate K for hydrocarbons with 
only temperature and pressure, with- 
out appreciable error. If there are 
considerable amounts of methane 
and/or ethane in a mixture, K values 
must be obtained from systems of sim- 
ilar concentrations. Otherwise the 
equilibrium constants as presented by 
a number of investigators give satis- 
factory results. 

It should be pointed out that K may 
be calculated from fugacities of the 
liquid and vapor, but that these calcu- 
lated values are not as accurate as 
those obtained experimentally. At the 
present state of the knowledge, K is 
best obtained simply by bringing a 
given system to equilibrium, analyz- 
ing the liquid and vapor, and back- 
calculating. Knowing X, and ya, Ka 
is readily obtained. Most K charts 
have been prepared in this manner. 

A typical plot of equilibrium con- 
stant, K, for a given component is 
shown in Fig. 3. As shown there, the 
logarithm of pressure is plotted, 
rather than the pressure itself. This 
gives a more nearly linear relationship 
for K as pressure is varied. The reason 
for this becomes apparent when it is 
remembered that K is a correlated 


value for Lm and that logarithm of 
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vapor pressure as-a function of tem. 
perature results in a straight line plot. 
K is shown on the abscissa, and tem. 
perature is the parameter. 

The sharp bend in the curve ai low 
temperatures shows that the possibil. 
ity exists for retrograde vaporization 
or condensation in this region. This 
phenomenon may occur if the mixture 
under consideration is made up of 
components that have the same type 
of bend in the K curve at the given 
temperature. 

The boiling point for a two-com- 
ponent mixture may be worked out 
using Henry’s Law in a manner very 
similar to that employing Raoult’s 
Law. 


ya = Ka Xa; yn = Kp Xp . (5) 

Xp = 1— Xa; ys t+ ya=1 

Ky X4 + Kg (1 — Xa) 
Ye+ ya= 1 

K, X, — Kg X, + Kg = 1 

X,4 (Ka —Kg) = 1—Kg. (6) 


X,= 1— Kg 
—: ae 


For a given pressure, the lower tem- 
perature limit is set at the point where 
K of the low-boiling component is 
equal to 1. The upper temperature 
limit is set up at the point where K for 
the high-boiling component is equal 
to 1. Then using Equations 5, 6, and 
7 at various temperatures in the range, 
the boiling point curve may be con- 
structed in a manner similar to Exam- 
ple 1. 

The boiling point of a multi-com- 
ponent mixture is not defined. Instead 





8.0 10.0 


EQUILIBRIUM CONSTANT, K 


FIG. 3. Equilibrium constant for pentane. 
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there is a boiling range, bounded by 
the point at which the first bubble of 
yapor is vaporized from liquid, and 
the point at which the first drop of 
liquid is condensed from the vapor. 
The former point is defined as the 
bubble point, while the latter is de- 
fined as the dew point. A liquid may 
be raised to its bubble point and com- 
pletely vaporized at constant temper- 
ature by reducing the pressure, or the 
same phase change may be accom- 
plished at constant pressure by raising 
the temperature. A vapor may be con- 
densed by increasing the pressure at 
constant temperature or by decreasing 
the temperature at constant pressure. 

It.is necessary to determine the 
bubble points and dew points of vari- 
ous mixtures in fractionation and flash 
separators. In this connection it should 
be noted that when liquid and vapor 
are in equilibrium the liquid is at its 
bubble point and the vapor is at its 
dew point. The determination of bub- 
ble points and dew points is a trial- 
and-error procedure. If temperature is 
known, pressures must be assumed 
until the equilibrium conditions are 
satisfied. Likewise, if pressure is 
known, temperatures must be assumed 
until the equilibrium conditions are 
satisfied. 

When determining a bubble point 
the liquid composition and either tem- 
perature or pressure are given. Then. 


Fe) (eek re 


Application of this equation is shown 
in Example 3 below. 

Example 3:—A liquid mixture of hy- 
drocarbons has the following analysis 
in mol per cent: 


Per cent 
propane ...................... 200 
isobutane ...................- 25.0 
ON Sg oc 25.0 
n-pentane .............. sans ae 

100.0 


At a pressure of 200 psia, calculate 
the temperature at the dew point. 


Solution:—Assume temperature = 
178 F. 














=200 psia 
Component ? K “ y=Kx 
propane....... 0.250 1.83 0.458 
isobutane... .. . 0.250 1.00 0.250 
a-butane. . 0.250 0.815 0.204 
n-pentane. 0.250 0.355 0.089 
=X=1.000 Ly =1.001 





— 


Therefore the bubble point of this 
mixture at 200 psia is 178 F, and the 
assumption is correct. 

When determining the dew point of 
a mixture the composition of the vapor 
and either the temperature or pressure 
should be given. If pressure is given 
the temperature must be assumed. 
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Then 

ee Bie set - 6 a <5 (9) 
Application of this procedure is 
shown in Example 4. 
Example 4:—A gaseous mixture of 
hydrocarbons has the following anal- 
ysis (mol per cent) : 


Per cent 
propane veaeee-- 49,8 
isobutane .................... 25.0 
IN iiss ees ccocececares 20.4 
n-pentane .................... 8.8 

100.0 


At a pressure of 200 psia, what is the 
dew point temperature of this mix- 
ture? 
Solution:—Assume temperature — 
178 F 











t=178F 
x =200 psia 
Component y k X=y/k 
propane.... 0.458 1.83 0.250 
isobutane. . . 0.250 1.00 0.250 
n-butane...... 0.204 0.815 0.250 
n-pentane... 0.088 0.355 0.248 
Ly=1 =X=0.998 








Thus X is substantially equal to unity 
and the temperature at the dew point 
is 178 F, which checks the assumption. 

On comparison of Examples 3 and 4 
it is seen that the compositions of the 
liquid and vapor are identical in each 
case, even though one calculation is a 
determination of bubble point, while 
the other is a determination of dew 
point, This serves to illustrate a state- 
ment previously made, that when a 
liquid and vapor are in equilibrium, 
the liquid is at its bubble point and 


the vapor is at its dew point. 
: = ; 
Calculation of Ratio 


It may be seen that a system may 
be under such conditions of temper- 
ature and pressure that a two-phase 
mixture exists, at some intermediate 
point between the bubble point and 
dew point. When this condition exists 
it is frequently important to know the 
total amount of the mixture in each 
phase. A method to permit this calcu- 
lation is developed below. Let: 


fk initial total mols of material 


I Il 


V=mols of vapor under given 
conditions 
L. = mols of liquid under given 
conditions 
x = mol fraction of given compo- 
nent in the liquid 
y = mol fraction of given compo- 
~ nent in the vapor 
W = initial mol fraction of given 


component in total mixture 
By a material balance, 
F=V+L 
By a component material balance 


FW = Vy + Lx 








But 

y = Kx 
Then 
FW = KVx + Lx 


FW = Ix(K T+ 1) 


FW 


ay a a 


; 


and 
x = 9/x 


FW = Vy + L’/x 
L 


FW 
weyers... ss 
(\+xy) 


Equations 10 and 11 define the re- 
lationship between the amount of each 
component in the liquid and vapor 
under final conditions, in terms of 
the amount of that component in the 
total mixture. Also since SX = 1 and 
ty = 1, 

Hiesite=w i. ..lwl.d CD 

Veer Vayp=V¥. . . . 


These equations are used to check the 
results obtained from Equations 10 
and 11. 

Examination of Equations 10 and 
11 shows that amount and composi- 
tion of the total material in the system. 


V 
temperature, pressure, and — must be 


L 
known if a direct solution is to be ob- 
tained. Usually, all other conditions 


are known and ——is to be calculated. 


L 


Again a trial-and-error procedure is 





used, is assumed, and Lx and Vy 


are calculated for each component. 
Then Equations 10 and 11 are used io 


check the assumed ¥. . When these 


, 7 V 
equatigns are satisfied the assumed—— 


L 


is correct. A demonstration of this 
procedure is given in Example 6. 
Example 6:—A gaseous mixture has 
the following analysis, 30 mol per cent 
propane, 40 per cent isobutane. and 
30 per cent n-butane. This mixture is 
cooled to 200 F at 300 psia. Calcula- 
tions show the dew point at 200 F 
occurs at a pressure of 284 psia, while 
the bubble point occurs at 321 psia. 
Thus the mixture is in the two-phase 
region and it is desired to calculate 
the relative amount of liquid and 
vapor present and the composition of 
each phase. 

Solution:—Assume 100 mols of orig- 


: V 
inal gaseous mixture. Assume—-= 1 


L 
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... this sign looms big 


in the “*box score’ 


of production 


For better than sixty years the 
Lummus sign has meant ex- 
cellence in the designing, engi- 
neering and constructing of 
petroleum refineries and chemi- 
cal plants. It means the same 
today. And you need take only 
a short mental jump to see its 
importance in the days ahead, 
as oil refiners and chemical 
producers are called upon to 
break and re-break produc- 
tion records. 


Let’s look at a partial “‘box 







score’ of Lummus’ current 
LUMMUS 
j ~ | 





HOUSTON ° 











contributions toward these 
world-wide objectives. In the 
U. S. and abroad, Lummus is 
engaged in seven catalytic 
cracking projects—as well as in 
providing alkylation facilities 
—to meet the record-breaking 
demand for superior aviation 
and motor fuels. 


Lummus currently has seven 
ethylene units ‘‘on the go” in 
Europe and the U. S.—plants 
which will operate with telling 
effect in supplying a vital basic 
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raw material. One project—the 
Gulf Oil Corporation unit at 
Port Arthur, Texas—is the 
world’s largest ethylene unit. 
It will produce nearly 2% 
billion cubic feet yearly, in- 
creasing total U. S. production 
of ethylene by about 12%. 


Isn’t this a reassuring record 
for you to tie to? It strongly 
suggests that you think of 
Lummus first in your plans for 
petroleum refinery or chemical 
plant expansion. 


N.Y. 
PARIS e 








| THE LUMMUS COMPANY 


CARACAS 





To obtain more information on products advertised see page E-45 
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factor chart. 
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p=300 psia V V 
=200 F K — K—+1 
Component FW K L L Lx Vy* 
propane.......... : tee 30.0 1.52 1.52 2.52 11.9 18.1 
isobutane........... fh 40.0 0.90 0.90 1.90 21.1 18.9 
n-butane.......... we 30.0 0.76 0.76 1.76 17.0 13.0 
50.0 50.0 











*From Equation 11; ,caleculations similar to that for Lx 





tis = L= 500 


xVy = V = 50.0 
L_ 50.0 | j 
V 50.0 
L+V=—50+50=—100=F 
] 
Therefore the assumption of : iin 1 is 


correct, and there are 50.0 mols each 
of liquid and vapor. 











Liquid Vapor 

Component analysis, Mol % analysis, Mol % 
SS eee 23.8 36.2 
isobutane............ 42.2 37.8 
O-butane............. 34.0 26.0 
100.0 100.0 








Applications in Fractionation and Ab- 
sorption. 

It is not possible to go into any de- 
tail concerning the methods of com- 
putation for multi-component frac- 
tionation. Rather, it is the purpose of 
this discussion to indicate how the 
calculation of vapor-liquid equili- 
brium enters into this problem. The 
significance of each step is illustrated 
in Fig. 4, 

The first step in the calculation in- 
volves making an overall material bal- 
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ance, determining the total amounts 
of charge, net overhead, and bottoms 
and the analyses of each stream. Then 
the temperature of the reflux drum 
must be computed by determining the 
bubble point of the overhead. The bub- 
ble point must be used since it is de- 
sired to condense all of the overhead. 
part of which is returned to the column 
as reflux, and part of which is removed 
as net product. The bubble point of 
the bottoms is calculated also, as this 
stream must be in equilibrium with 
the vapor leaving the reboiler. 


The dew point is calculated on the 
top tray of the column, based on the 
composition of the gross overhead, in 
order to define the temperature on the 
top tray. Following this computation. 
a net heat balance is made around the 
column to determine the reboiler duty. 
The temperature of the liquid from the 
tray above the reboiler is calculated 
by determining the bubble point of 
this liquid. Composition and amount 
of this liquid are obtained by making 
a material balance around the bottom 
of the column. 

A material balance is made around 
the top of the column, thus obtaining 
the amount and compasition of the 





1.0 1.5 2.0 
ABSORPTION FACTOR, “A 


vapor from the second tray to the top 
tray. A dew point calculation will then 
give the temperature on the ‘second 
tray. It is possible to calculate the en- 
tire column in this manner, by making 
alternate heat and material balances 
and equilibrium calculations up and 
down the column. Usually, however, a 
short cut method is used at this point. 
At any rate, the description: has: been 
carried far enough to show the use of 
liquid-vapor equilibrium calculation 
in fractionation, 

The use of liquid-vapor equilibrium 
calculations in absorption computa- 
tion can be exemplified in a somewhat 
simpler fashion than was the case for 
fractionation. As an example, it may 
be desired to check the operation of 
an absorber in the field. The fraction 
of the desired component to be re- 
moved by absorption is first calcu- 
lated. Then knowing the number of 
plates in the absorber, a plot similar 
to that shown in Fig. 5 may be used 
to find the absorption factor “A”. By 
definition, 


= 
— KV 


Knowing the temperature and pres- 
sure of operation, K may be obtained 


A 


and tL. calculated. The “A” values for 


V 
each of the other components can 
then be obtained by dividing L/V by 
the K for that particular component. 
The fraction of each component ab- 
sorbed can then be computed from the 
absorption factor chart. eee 
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Members of API Refining Division meeting May 2 at Tulsa, Oklahoma. 


API Refiners Meeting Points the Way 


Recovery and treating of refinery 
waste products, elimination, combat- 
ing or minimizing of corrosion effects 
were the two main subjects discussed 
before the API Refining Division Mid- 
Year meeting at Tulsa, April 30-May 
3. Both phases of refinery operation 
are assuming increasing importance 
to the industry’s economy, and state, 
national and municipal requirements 
regarding anti-pollution provisions 
increases the problems involved, the 
speakers indicated. 

The first unit of its kind to separate 
and recover refinery waste products 
from waters has been in operation at 
the Petrolia, Pennsylvania, refinery of 
L. Sonneborn’s Sons, Inc., Hans 
Schindler announced. Details of the 
plant include the source of the waste 
materials, obtained from the manufac- 
ture of white oils and petroleum sul- 
fonates, as well as from the manufac- 
ture of sulfuric acid from acid sludge. 
All oil matter must be recovered or 
removed from the water before it can 
be discharged into a nearby stream, 
and the water must be essentially de- 
colorized. Among the byproducts 
found in either the refined oil or the 
water are alkylated aromatic sulfo- 
nates, products of reaction between 
these hydrocarbons and the fuming 
sulfuric acid used to produce the white 
oils desired. Also acid sludge is treat- 
ed to reduce it to coke and sulfur di- 
oxide, with the latter being oxidized 
back to sulfuric acid, and a large vol- 
ume of water containing 0.1 to 0.2 
per cent of sulfuric acid acidity must 
be neutralized. Some emulsified oil is 
found in the waste water as well as 
water-soluble sulfonates that color the 
water. 

Waters from these various sources 
are blended to obtain an average pH 
of 5, and the sulfonates are precipi- 
tated by lime, forming the insoluble 
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Ca sulfonates. This treated water set- 
tles in a sedimentation basin and the 
neutralized (,H 7.0 to 8.4) water is 
discharged, colorless, into the stream 
nearby. Sulfonates recovered are sold. 
The mechancial equipment of this 
200,000-250,000-gal per day unit was 
made by Walker Process Equipment, 
Inc. Lime sludge is dumped into a 
sealed and abandoned coal mine shaft. 

Another system that has shown 


good results is that of dissolved-air 


flotation of oil from waste waters. 
Colloid-forming chemicals are added, 
and aided by the dissolved-air system 
will yield water containing less than 
25 parts per million of total oil and 
less than 100 ppm of total dissolved 
solids, says N. A. D’Arcy, Jr., consul- 
tant of Huntington Park, Calif. These 
units are semi-automatic in operation. 
Units require only one to three hours 
attention per 24-hour day, including 
lubrication and chemical mixing, the 
author stated. 

Single-stage chambers for gravity- 
type oil-water separators give im- 
proved results over two-stage. units, 


says Dr. G. A. Rolich of the Univer- 





sity of Wisconsin. Using wax spheres 
of 0.92 specific gravity, to simulate 
the behavior of oil droplets in water. 
an experimental chamber was studied 
at five different flow rates equivalent 
to horizontal velocities, in the cham- 
ber, of 0.5, 1.0, 1.5, 2.0, and 2.5 ft 
per minute. Baffles employed follow- 
ing an overflow weir included a sim- 
ple vertical, submerged one-sixth the 
water depth in the chamber; a corru- 
gated baffle; horizontal slotted baffle, 
and a vertical slotted baffle. A fifth 
inlet was that recommended previous- 
ly by the API, and the sixth was an 
open-channel approach to the vertical 
slotted baffle, which retained the most 
wax and gave the best hydraulic char- 
acteristics of any methods tested. The 
API baffle showed best at 1—the wa- 
ter depth submergence; the vertical 
baffle operated better than any other 
when submerged 0.8 to 0.6 the depth 
of the water. Tests showed that no 
correlation between retention and 
either Reynolds or Froude numbers 
can be made. 

Corrosion problems are solved 
more frequently by use of more re- 


A. N. Smith, Shell Oil Company is speaking. At the table are: H. G. Vesper, 
California Research Corporation; H. G. Osborn, Continental Oil Company, 
presiding; E. B. McConnell, Standard of Ohio; T. M. Rushing, 

The Texas Company, and H. D. Wilde, Humble Oil and Refining Company. 
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J. H. Dove, Anglo-iranian Oil Company, New 
York City, and J. C. Geniesse, Atlantic Refining 
Company, stop to chat at API refining meeting. 


J. B. Macauley, Ethyl Corporation, is talking to 
T. L. Apjohn, Petroleum Administration for Defense, 
and H. Y. Hyde, Tide Water Associated Oil Company. 


sistant alloys than by any other means, 
say C. A. Murray and M. A. Furth 
of Pure Oil Company, in discussing 
corrosion prevention in a TCC gas 
concentration unit. Under present con- 
ditions of alloy supply we must have 
more data on means to extend the life 
of currently used metals. The presence 
of water, 5000 gal per day, in the 
process streams to the unit were found 
to be responsible mainly for corro- 
sion, and the near-elimination of this 
water reduced drastically the amount 
of corrosion experienced, relieving 
the plant from costly shutdowns and 
replacement of equipment. This paper 
is presented elsewhere in this issue. 
Hydrogen penetration into the body 
of steel in plant equipment is possible 
and is responsible for certain types 
of steel failures. This condition in- 
cludes embrittlement, fissuring, and 
blistering. Atomic hydrogen, not that 
in molecular form, penetrates steel. 
At high temperatures hydrogen dis- 
sociates into atomic hydrogen that 
will attack steel containers. Atomic 


hydrogen is formed when steel cor- 
rodes and if no protective film is pres- 
ent will penetrate the steel, weakening 
it seriously. One of the best methods 
found so far to combat this problem 
is by thorough water washing of proc- 
ess streams to remove reactive agents 
that produce atomic hydrogen in con- 
tact with the steel surfaces. 
Aluminum in refining equipment 
has high resistance to corrosion by 
sulfur, ammonia, and furfural, and 
is most useful in locations having 
these agents, say E. E. Kerns and W. 
E. Baker of Standard Oil Company of 
Ohio. As aluminum is anodic to most 
other metals in equipment construc- 
tion it is vital that this be kept in mind 
when designing equipment to avoid 
galvanic corrosive action. Where cov- 
erings such as insulation may become 
damp, severe corrosion is found on 
aluminum surfaces. Atmospheric con- 
ditions where corrosive materials are 


\ 


Seated in the hotel lobby are: Boyd Koepke, Aluminum Company of America; 
R. J. Schoenenberger, Podbielniak, Inc.; W. J. Podbielniak, winner of NGAA 
Hanlon Award, 1951, and Gordon T. Granger, Ralph M. Parsons Company. 
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present show little if any corrosive 
effects. 

Two all-important phases of the 
fuels-and-engines correlation problem 
were given high runs in the Tulsa 
meeting. The spectacular trend toward 
the use of liquefied petroleum gases 
(LPG) in farm and other tractors, 
buses, trucks, and other heavy-duty 
automotive equipment called forth 
prophecies from R. C. Alden and col- 
laborators, that by 1960 a million bar- 
rels per annum of LPG for automotive 
use may be expected. With a margin 
of 5 to 8 cents per gallon betweerr gas- 
oline and LPG (propane-butane) the 
trend to the use of LPG for these auto- 
motive heavy-duty uses may be ex- 
pected to continue, say E. S. Corner 
and E. H. Berg of Standard Oil Devel- 
opment and Esso Standard Oil Com- 
pany, New York City. 

Space cannot permit even brief ref- 
erence to the great group of 40 papers 
presented before the Tulsa mid-year 
meeting of the Refining Division of 
the API; the 16 papers on analytical 
procedures on spectrographic, spec- 
trochemical, and many other phases 
of analytical development; on han- 
dling refinery waste waters and other 
waste products associated therewith, 
in which amazing strides have been 
made in the last decade; on corrosion 
prevention and the use of metals, 
chemicals, and procedures for this 
purpose, and the huge and increasing- 
ly serious problem of training techni- 
cal men for refinery jobs in this all- 
important field of the industry. Suf- 
fice to say those papers and the dis- 
cussion thereon were there, and made 
this, without doubt, the most outstand- 
ing meeting of the division, mid-year 
or otherwise. xk* 
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New Carbon Black 
Plant Takes Shape 


The new $2,000,000 Continental Oil 
Black Company plant for the produc- 
tion of high abrasion furnace black 
from oil, has begun to take shape at 
Westlake, near Lake Charles, Lou- 
isiana. The new plant, with an annual 
capacity of 25,000,000 lb, is a joint 
enterprise of Continental Carbon 
Company and Continental Oil Com- 
pany. 

Rise in the use of synthetic rub- 
bers, especially “cold rubber” has in- 
creased substantially the demand for 
high abrasion furnace black. It is an- 
ticipated the plant will be in produc- 
tion in June of this year. Output of 
the new plant will be distributed by 
Witco Chemical Company. 


API Standards Available 


The American Petroleum Institute, 
has announced that two new Standard 
samples are available, which may be 
obtained from Carnegie Institute of 
Technology, API, Department of 
Chemistry, Pittsburgh 13, Pa. 

The following table gives the two 
compounds recently announced as 
API Standard samples: 











Standard Amount Volume Price 
sample of per 
number* Compound impurityt unitt unit 
‘ mole 


ml 
percent (liquid) 
1001-58 JJ 2, 2-Dimethy]- (0.20+-0.15) 5 $35 
tal 


+ heptane 
1002-55 2-Methyldecane 0.09-+-0.06 5 35 


* The designation “-5S” following the sample number in- 
dicates a sample of 5 ml sealed “in vacuum” in a special 
Pyrex glass ampoule with internal “break off” tip. 

+ The purity has been evaluated from measurements of 
freezing points in accordance with the method and pro- 
cedure of the American Petroleum Institute Research 
Project 6, as described in J. Research Natl. Burea 
Standards 35, 355 (1945), unless otherwise noted. 


t Tolerance approximately +10 per cent. 
* Estimated. 








A list of the 184 compounds avail- 
able as API Standard samples on Jan. 
1, 1951, may also be obtained. 


lran Cat Cracker 
Begins Operation 


The Anglo-Iranian Oil Company’s 
Fluid catalytic refining unit near Aba- 
dan, Iran, began its first run recently. 
The new catalytic cracking unit and 
gas-recovery plant were installed as a 
part of a project to improve the re- 
finery’s balance of white and black 
oils. The new fluid unit was completed 
at the end of March. Roughly 25,000 
bbl of wax distillate will be used for 
the unit. It is expected that eventually 
input may be increased to about 


35,000 bbl. 
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Constructing carbon black plant near Lake Charles, Louisiana. 


Snell Presents Three Papers 
To World Petroleum Meet 


Dr. Foster Dee Snell, president of 
Foster D. Snell, Inc., New York City 
firm of consulting chemists and chem- 
ical engineers, is presenting three pa- 
pers before the Third World Petro- 
leum Congress presently being held 
at The Hague. All three papers, writ- 
ten in collaboration with members of 
the Snell staff, are on different phases 
of detergents as they are produced 
from raw materials of the petroleum 
industry. ; 

The first, prepared jointly with Ly- 
man H. Allen, Jr., director of engi- 
neering, and Robert Sandler of that 
department, discusses detergency from 
a chemical engineering viewpoint. 

The second, prepared with Irving 
Reich, discusses the advantages and 
disadvantages of synthetic detergents 
—called syndets by Snell. This paper 
covers the chemistry of petroleum- 
based syndets showing comparative 
values and uses for different types. 

The third paper prepared jointly 
with John R. Skeen, director of mar- 
ket research, discusses surface-active 
agents fram petroleum from a market 
research standpoint, past production, 
and possible future expansion. 


Plan Australian Refinery 


Shell Oil Company has announced 
plans for the building of a new refin- 
ery near Melbourne, Australia. The 
new refinery, which will have a ca- 
pacity of 22,000 bbl daily, is expected 
to be completed by 1953. It is ex- 

ected to run on crude from British 
orneo, where the Royal Dutch-Shell 
organization has developed produc- 
tion now exceeding 100,000 bbl daily. 
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Gulf to Construct 
Research Laboratory 


A new chemical research laboratory 
is being built at Gulf Oil Corpora. 
tion’s research center in nearby Har- 
marville, Pennsylvania. The building 
and equipment will cost an estimated 
$1,100,000; and, barring material 
hold-ups, it will be completed in about 
a year. Three sections of the Labora- 
tories’ Chemistry Division, devoted to 
product development, analysis, and 
organic synthesis, will occupy the new 
facilities. The quarters currently hous- 
ing these activities will make avail- 
able additional space for the physics. 
materials and production chemistry. 
and engineering divisions. 


New Mexico Refinery 
Nears Completion 


New Mexico Asphalt and Refining 
Company, Artesia, New Mexico, is 
nearing completion of a $2,500,000 
expansion at its Artesia plant, A. R. 
Matthews, president, has announced. 
The program includes the installation 
of a thermofor catalytic cracking unit. 
catalytic-poly unit, feed preparation 
unit, and a gas recovery system. 


Certificate of Cooperation 
Awarded to Shell Chemical 


Shell Chemical Corporation was 
awarded a Marshall Plan Certificate 
of Cooperation recently by Mayor 
Vincent R. Impellitteri at ceremonies 
held at City Hall. The certificate was 
awarded in recognition. of assistance 
rendered by Shell Chemical to teams 
of visiting foreign experts brought to 
the United States by ECA to study 


American techniques. 
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Refining Publications 
Available From API 


The American Petroleum Institute’s 
Division of Refining announces the 
availability of two new publications, 
viz.: 1, “Part IV—Low-Pressure Stor- 
age Tanks,” of the Manual of Recom- 
mended Practices for Refinery Inspec- 
tions; 2, API Standard 600: “API 
Standard on Flanged and Welding- 
End Steel Wedge-Gate and Plug Valves 
for Refinery Use.” 

The price of “Part IV—Low-Pres- 
sure Storage Tanks” is $1; and of 
Standard 600 is $1.50. Parts I, II, and 
III of the refinery inspections manual 
are still available. 

Standard 600 on flanged and weld- 
ing-end steel wedge-gate and plug 
valves, just off the press, was first pub- 
lished as “tentative” in 1949. It has 
been slightly revised, and has been ele- 
vated to the status of full standard. 
These publications are available from 
the American Petroleum Institute, 50 


West 50th Street, New York 20, N. Y. 
Missouri Refinery Enlarged 


Plans for expansion of refining ca- 
pacity at the Sugar Creek, Missouri, 
refinery of Standard Oil Company 
(Indiana) to help meet the military 
and civilian demand for more and im- 
proved petroleum products were an- 
nounced by Dr. M. G. Paulus, vice 
president in charge of manufacturing. 

Preliminary construction work has 
already begun, he said, but the major 
construction activity will come later 
this year and next, It is anticipated 
that the expansion will be completed 
by the end of 1952, provided no de- 
lays are encountered in obtaining nec- 
essary construction materials. 

The expansion program will in- 
crease the Sugar Creek refinery’s ca- 
pacity for processing crude oil from 
38,000 to 68,000 bbl per day, accord- 
ing to Dr. Paulus. The major unit to 
be installed is a large combination 
crude-running and coking unit, which 
will be situated adjacent to the cat- 
alytic cracking and vapor recovery 
units installed at Sugar Creek in 1948. 


API Hears Woman Scientist 


The first woman scientist ever to 
deliver a technical paper before the 
American Petroleum Institute’s refin- 
ing section reported to that group re- 
cently on significant new discoveries 
about engine deposits—a problem of 
importance to both the automotive 
and petroleum industries and the mo- 
toring public. The lady chemist is Dr. 
Frances W. Lamb of the Ethyl Corpo- 
tation Research Laboratories, a lead- 
ing cngine-fuel research center. The 

thy’ Laboratories, situated in De- 
troit, Michigan, have long had the en- 
sine deposit problem under study, but 
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it was the results of a special three- 
year project that Dr. Lamb discussed 
before the API’s Division of Refining 
at its 16th mid-year meeting in Tulsa. 
Co-author of the paper, entitled “For- 
mation of Engine Deposit Compounds 
by Solid-State Reactions,” is Leonard 
M. Niebylski, also of Ethyl. 

The importance of engine deposits 
and the causes and methods of con- 
trol of such deposits are changing with 
changing engine conditions and the 
findings of only a few years ago are 
obsolete, recent studies reveal. Dr. 
Lamb said her study sheds new light 
on how and why deposits are formed. 
Dr. Lamb and her co-worker identi- 
fied the actual compounds found in 
engine deposits and determined the 
principles by which their composition 
can be controlled. 


Named ACS Director 
M. H. Arveson of Chicago, tech- 


nical director of the Indoil Chemical 
Company, a subsidiary of the Stand- 
ard Oil Company (Indiana), has been 
elected a director-at-large of the Amer- 
ican Chemical Society. Arveson was 
chosen by the national council of the 
society to fill the unexpired term of 
Dr. Edward C. Britton of the Dow 
Chemical Company, Midland, Michi- 
gan, who became an ex-officio member 
of the board of directors upon the re- 
cent election as president of the So- 
ciety for 1952. 

A former chairman of the society’s 
Chicago section, Arveson has been 
active in society affairs nationally as 
well as locally for many years. He has 
been a member of the council since 
1943 and has served on the council’s 
policy committee since 1947. 


Lubricants Demand Rises 


Total demand for lubricants-.in the 
first 2 months of 1951 have increased 
19.8 per cent over the 1950 period, 
according to a Bureau of Mines re- 
port. The demand rose to 8,863,000 
bbl, compared with 7,397,000. The 
principal increase occurred in do- 
mestic demand, which rose to 6,654.- 
000 bbl, compared with 5,214,000 in 
the year-earlier period, a gain of 27.6 
per cent. 


Alberta Crude to Sarnia 


The first Alberta crude oil has been 
pumped into the tanks of Sarnia, On- 
tario, refinery. The dockside cere- 
mony, attended also by representa- 
tives of the federal and Alberta 
governments and of western oil pro- 
ducers, marked the breaking of the 
distance barrier, which has kept Al- 
berta oil within the prairies because 
of transportation costs, Sarnia will 
now draw on western fields for oil for 
refining and chemical industries. 
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REPAIR LEAKS 


QUICKLY — PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24’ incl. in stock. 


LN are 
SKINNER-SEAL COLLAR LEAK CLAMP—de- 


signed to stop every type of collar leak in 
oil and gas lines. Sizes: 2’’ to 13” inclusive. 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 














COOLING 
TOWER 
REPAIR? 

















Whether your cooling tower is 
new or old—natural or induced draft— 
let a qualified Fluor Service Represent- 
ative study your maintenance and re- 


| pair problems—at no cost to you! 


2 FREE SERVICES AVAILABLE 


PREVENTATIVE MAINTENANCE — Fluor 
will recommend a preventative main- 
tenance program based on operating 
conditions and locale—and then are 
range for periodic inspections! 


EsTIMATES FoR REPAIR—Fluor will in- 
spect to determine repairs necessary 
to bring your tower back to original 
design efficiency—then bid for the job 
competitively! 


@ Inquire through any Fluor Office 
THE FLUOR CORPORATION, LTD. 
2500 SOUTH ATLANTIC BLVD., LOS ANGELES 22, CALIy. 
offices in 
NEW YORK © CHICAGO © TULSA © HOUSTON ¢ SAN FRANCISCO 
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You buy tubing by the 


















Segoe 


but you use it by the 


FIGURE YOUR TUBING 
BY THE FOOT...YOU'LL 
FIND ALUMINUM 
GOES 3 TIMES 

FARTHER! 









































Every pound of Alcoa Aluminum Tubing gives 
you 3 times as many feet as other corrosion re- 
sistant metals. It’s easy to form and flare, comes 
in lengths up to 500 feet. Aluminum tube fittings 
are made by nationally known manufacturers. 


Give Alcoa Tubing full consideration in your 
planning for reduction of instrumentation costs. 


Due to rearmament, aluminum is not available for unre- 
stricted industrial use. However when tubing is used, 
extensive engineering and planning are often required. This 
‘advertisement is intended as an 
aid to your planning. For facts on 
Alcoa Tubes, write for Alcoa's 
booklet, “Instrument Lines of Alcoa 
Aluminum” — illustrated, crammed 
with facts! Address: ALUMINUM 
COMPANY OF AMERICA, 839F Gulf 
Bldg., Pittsburgh 19, Pennsylvania. 





LUMINUM 
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Phillips to Build New Gasoline Plant 


Phillips Petroleum Company will construct a natural gaso. 
line products plant south of Midland, Texas. It will be 
known as Spraberry plant and will serve the Tex Harvey. 
Germania, and Driver areas of the flourishing Spraberry 
sand developments in Midland and Glasscock counties. _ 

Phillips recently announced a new crude oil line to serve 
the same general area which will supply gas to the new 
plant. In addition a natural gasoline products line will con. 
nect with Phillips’ Permian Basin gathering system, assur. 
ing the plant a steady rather than a seasonal outlet for its 
natural gasoline and LPG production. Negotiations are 
progressing to sell the surplus residue gas available at ihe 
plant and not otherwise used for lease fuel, development, 
and repressuring. 


Outdoor Tank Insulation 


The application of insulation and weatherproof finish on 
an outdoor storage tank in the Midwest illustrates the four 
steps in an effective technique for insulating large, cylindri- 
cal vessels. In the photo, the tank, which will operate at 
270 F, is being insulated with 114-in. thick mineral wool 






Be 


Men working to insulate tank. 


blankets, in 24 X 48-in. sections, covered with expanded 
metal lath on one side and wire netting on the other. 

From bottom to top in the photo, the four steps are: 

(1) Mineral wool blankets, metal lath covering on the 
outside, are tightly butted together -and secured to 
the tank by 1-in. galvanized iron bands encircling 
the tank on 9-in. centers. 

(2) A single 34-in. layer of insulating cement is trowel- 
led into the metal lath covering. 

(3) l-in. mesh wire netting is stretched over the dry 
cement. : 

(4) A coat of asphalt mastic, 14-in. thick when dry, 18 
trowelled into the wire netting and smoothly sur- 
faced to finish the tank insulation. 

The insulating materials and steps illustrated are designed 

to maintain the temperature of the tank contents under 4 
weather conditions with minimum maintenance and repall. 
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Utah Refinery Unit Planned 


Phillips Petroleum Company has announced that it will 
build an 8000-bbl catalytic cracking unit at its refinery in 
Woods Cross, Utah. Construction is to begin in August, and 
the unit is scheduled for completion in May 1952. Contract 
has been let to the Fluor Corporation, Los Angeles, Cali- 
fornia. 


Koppers to Reactivate Fourth Butadiene Plant 


Government authorities have authorized the chemical di- 
vision of Koppers Company, Inc., to reactivate the fourth 
and last butadiene unit of the government-owned plant at 
Kobuta, Pennsylvania, it was announced by Dan M. Rugg, 
vice president and general manager of the Koppers division. 

This unit, like the others, had been in stand-by condition 
since World War II. After the Korean emergency arose, 
Koppers was asked to reactivate two units, Later a third 
unit was ordered reactivated and now the fourth. 


DuPont Discovers New Silica Grease 


The Du Pont Company’s chemical department has an- 
nounced discovery of a sand-derived material called GS- 
199S silica to thicken oil in making grease. The new form 
of silica, developed in Du Pont laboratories comes in the 
form of balls less than a millionth of an inch in diameter— 
so tiny, in fact, that when magnified 25,000 times they still 
appear scarcely larger than pin points. The new Du Pont 
silica floats on water, due to special treatment of the minute 
particles. 


New Cat Cracker at El Paso 


The Standard Oil Company of Texas will install a-Houdri- 
flow cat cracking unit at its E] Paso, Texas, refinery, Briga- 
dier General D. N. Hauseman, president of Houdry Process 
Corporation announced. The new unit will have a design 
capacity of 11,000 bbl per day of oil. Construction of the 
unit will be carried out by the Catalytic Construction Com- 
pany, of Philadelphia. 


Building World’s Largest Flasher 


Construction of the world’s largest vacuum flasher—a 
55.000 bbl per day unit for the Standard Oil Company of 
California—is now more than 75 per cent complete, accord- 
ing to The M. W. Kellogg Company, refinery and chem- 
ical engineers of New York City, which is erecting it. 

Scheduled to go on stream by the middle of July, the 
unit is designed to provide approximately 30,000 bbl of 
feed each day for the existing catalytic cracking unit at 
Richmond, Virginia. The cracker is being revamped during 
a general modernization program at this refinery. Asphalt, 
which comes off the flasher as a bottom product, will be 
charged to visbreakers to produce gasoline and high quality 
fuel oil. 

According to Kellogg, the main tower in the flasher will 
have an overall height of approximately 100 ft and a max- 
imum diameter of 27 ft. Its design capacity is believed to 
exceed by 15 per cent the largest vacumu unit currently 
in operation, 


Shell to Build Biggest Australian Refinery 


Australia’s largest crude oil distillation plant will be 
built at Geelong, Victoria, by Shell Company of Australia, 
Ltd. To be completed by the end of 1953, the 250-acre plant 
will have an eventual output of 1,000,000 tons annually. 
Prime purpose of the plant will be to reduce Australia’s 
dollar shortage. Feed stock will be obtained from British 
Borneo, which is a nearly 100 per cent sterling source. 

Plant output will include the full range of petroleum 
products, Annual volume will initially equal 750,000 tons. 
The output will include 163,200,000 gal of gasoline, 45,- 
600,000 gal of fuel oil. and 27,600,000 gal of diesel oil 
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AN ECONOMY FACTOR 
IN REFINERY OPERATION 


Proved long life and stubborn resistance 
to corrosion make cast iron pipe a 
contributing factor in lowering plant 
maintenance per barrel of crude. 
Replacing shorter-lived pipe with cast iron 
pipe has demonstrated this in many refineries. 
Cost per term of service decreases. 
Interference with production, caused by 
frequent replacements, ceases to be a 
headache. Cast iron pipe works hand-in-glove 
with plant management to keep maintenance 
cost down in many refinery operations. 
Available with bell-and-spigot, plain end and 
flanged, or with standardized mechanical 
joints. Cast Iron Pipe Research Association, 
Thomas F. Wolfe, Engineer, 
1015 Peoples Gas Bldg., Chicago 3, Mlinois. 


WAST TRON PIPE 


FOR LONG LIFE AND ECONOMY 
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REFINING AND GAS 


PROCESSING 





—BPERSONALS— 


> W. H. Creel, formerly in charge 
of the refining departrhent’s engineer- 
ing and planning and development, 
Phillips Petroleum Company, has been 
appointed assistant manager of the 
refining department. He will report to 
Cc, C. Tate, who was recently made 
manager of the department. Creel will 
be in charge of all manufacturing and 
engineering activities carried on in 
Bartlesville. 

W. A. MeCarthy, superintendent 
of the Kansas City, Kansas, refinery 
for the past four years, has been ap- 
pointed staff assistant to the manager, 
with his office in Bartlesville, Okla- 
homa. 

Succeeding McCarthy, is H. G. 
Fair, who has been assistant super- 
intendent of the Kansas City refinery. 
L. G. Molique, who has been in 
charge of planning and development 
in the department’s aviation fuels di- 
vision in Bartlesville, has been named 
assistant superintendent of the Kan- 
sas City refinery. 


>» G. G. Oberfell, retired vice presi- 
dent of Phillips Petroleum Company, 
Bartlesville, Oklahoma, was honored 
recently with the Distinguished Serv- 
ice Award of the Liquefied Petroleum 
Gas Association. The citation, which 
carries with it an honorary life mem- 
bership in LPGA, was presented by 
Mark Anton, president, Suburban 
Propane Gas Company, Whippany, 
New Jersey, a past president of the 
\ssociation, at the organization’s 20th 
anniversary convention at the Stevens 
Hotel. Oberfell was given the award 
because of his many research and sci- 
entific contributions to the advance- 
ment of the LP-gas industry. Earlier 
recipients have been Anton and A. N. 
Kerr, president, Imperial Gas Com- 
pany, Los Angeles, California. 

A pioneer in the LP-gas industry 
and nationally known authority on 
petroleum research, Oberfell estab- 
lished Phillips research and develop- 
ment department when he joined the 
company in 1925. Oberfell retired 
from Phillips last year and is now 
serving as a consultant for the Recon- 
struction Finance Corporation in 
Washington, D. C. ‘ 


>» Dr. Charles Allen Thomas has 
been elected president of Monsanto 
Chemical Company. Thomas was 
prominently identified with the pro- 
duction of the atomic bomb and ¢o- 
author of a plan for control of neu- 
clear weapons. The 51-year-old sci- 


-54 


entist replaces William M. Rand, 
who retires under the company pen- 
sion plan. 

Thomas, who has been Monsanto’s 
executive vice president since 1947, 
began his industrial career with Gen- 
eral Motors, aiding in the develop- 
ment of ethyl gasoline and later estab- 
lished research laboratories in Day- 
ton, Ohio. The laboratories were 
acquired by Monsanto in 1936 and 
Thomas became the company’s re- 
search director, 





Fred C. Hanker, Jr. 
> Fred C. Hanker, Jr., has been 


named assistant to the president in 
the Catalytic Construction Company, 
Philadelphia, Pennsylvania. Hanker 
has background of petrochemical en- 
gineering and operations, having been 


associated with the petroleum indus- . 


try since 1935. Prior to joining Cat- 
alytic, Hanker was a process engineer 
with Standard Oil Development Com- 
pany, and during the early 1940’s was 
active in design and installation of 
aviation gasoline facilities for Stand- 
ard Oil Company (New Jersey) inter- 
ests. He was graduated from the Uni- 
versity of Pittsburgh as a chemical en- 
gineer in 1935. 


> Dr. Walter J. Podbielniak has 
been granted the Hanlon award, high- 
est honor in the natural gasoline in- 
dustry. Podbielniak, head of Podbiel- 
niak, Inc., Chicago, Illinois, is the 
15th recipient of the Hanlon Award, 
which was awarded at the 30th annual 
convention of the Natural Gasoline 
Association of America. James E. 
Pew, Sun Oil Company, presented the 
award citing Podbielniak’s “early de- 
velopment of practical analytical ap- 
paratus and his continuous efforts 
through the years to improve its ac- 
curacy and efficiency until it has be- 
come the most valuable single tool in 
the analysis of gas and liquid hydro- 
carbons.” 














> Warren A. Beman, staff member 
in charge of textile work for the chem. 
ical products division of the Socony. 
Vacuum Oil Company, Inc., has been 
appointed to direct chemical products 
development for the company. A pri- 
mary function of Socony-Vacuum’s 
new activity will be to coordinate the 
company’s development program on 
all chemical products by working 
closely with the research and develop. 
ment heads of other leading companies 
in the paper, textile, plastic, rubber, 
and chemical fields. A chemical en- 
gineering graduate of Purdue Univer- 
sity, Beman also attended the gradu- 
ate school of the Polytechnic Institute 
of Brooklyn. Before joining Socony- 
Vacuum’s executives offices, he worked 
in refinery engineering. 


> W. C. Hewitt, manager of Plains 
butadiene plant, near Borger, Texas, 
for Phillips Chemical Company, 
wholly-owned subsidiary of Phillips 
Petroleum Company, has been placed 
on special assignments in connection 
with the national synthetic rubber pro- 
gram. A. B. Leonard, superintendent 
of Cactus plant, near Etter, Texas, has 
succeeded Hewitt as manager of 
Plains plant. 

T. M. Hipp, assistant of Cactus 
plant, has been promoted to superin- 
tendent of Cactus plant. C. W. Fore- 
man, manufacturing superintendent 
at Cactus plant has been promoted to 
assistant superintendent at Cactus. 

E. C. Ayres, superintendent of 
Adams Terminal, near Houston, 
Texas, has been promoted to chief 
process engineer of Phillips Chemical 
Company. R. G. Rhodes, process su- 
perintendent at Plains plant, has been 
promoted to superintendent of Adams 
Terminal. A. F. Legatski, process su- 
perintendent at Cactus plant, has been 
named superintendent of the sulfur 
plant, which will, be constructed in 
West Texas. 


> G. W. Huldrum, Jr., manager, 
agricultural products department, 
Shell Chemical Corporation, Western 
Division, will become assistant sales 
manager, Western division. 

M. G. Folsom will become man- 
ager of a new fertilizer department 
and T. A. Moncure, manager of the 
agricultural products department. 

The agricultural products depart- 
ment, western division, as now con- 
stituted, handles fertilizers, insecti- 
cides, and allied materials. In order 
to provide for more efficient operation, 
these products will be handled in two 
departments in the future—the fer- 
tilizer department handling ammo- 
nium sulfate and agricultural am- 
monia and the agricultural products 
department handling insecticides, her- 
bicides, fungicides, and fumigants. 
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ARE MARINE BORERS 
‘CHEWING UP YOUR PILINGS ? 


Starve them with steel— plus 
NATIONAL graphite ground anodes! 


TRACE-MARK 








WHY GRAPHITE ANODES ARE BEST 
FOR CATHODIC PROTECTION: 


@ Complete and sure protection in / 
sea water — indefinitely 





If your dock facilities are subject to attack by marine 
borers, install borer-proof steel pilings, and protect 
those pilings from underwater corrosion by economi- 
cal long-lasting “National” graphite ground anodes. 















@ Positive control in any weather; j 
just change a tap on the rectifier / 


so pulse or lower convent input The anodes are lowered to the bottom and connected 


with a shore-based rectifier. Another wire from the 
rectifier runs to the steel pilings. When current is 
passed, it flows out from the pilings into the water— 
thus giving very complete cathodic protection. No 
matter how severe the corrosive conditions are, you 
can regulate the current to afford the proper protec- 
tion, simply by adjusting the rectifier. 













@ Perfect for use in high 
resistance soils 















@ Longest life of any anode 
material obtainable 











Other advantages of steel pilings are: more strength 
... better fire resistance ...less maintenance... lower 
imsurance rates. 







® Thoroughly tested and 
proved in service for 


more than 20 years ‘ ‘ 
¥ “National” graphite ground anodes also provide the 


most practical and economical cathodic protection for 
buried pipe lines, tank farms, oil well casings, water 
mains, underground cables, ship hulls and dozens of 
other products buried in earth or submerged in water. 


thodic protection 
saves steel / 


To obtain more information on products advertised see page £-45 C- 5 5 

















The term ‘‘National’’ 
4s a registered trade-mark of 


NATICNAL CARBON COMPANY 
a Division of 
Union Carbide and Carbon Corporation 
30 East 42nd St., New York 17, N. Y. 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


in Canada: National Carbon Limited, Toronto4 
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NEWS 


DPA Certificates Stopped - 
On Refining Facilities 


The Petroleum Administration for 
Defense has issued an order stating 
that no more emergency amortization 
certificates covering basic refining fa- 
cilities will be approved except those 
already being processed on April 30. 
The new policy, which applies to basic 
refining facilities only, apparently was 
dictated because approved and pend- 
ing applications will provide the 1,- 
000,000-bbl-a-day increase set by PAD 
as its goal for the defense program 
by the end of 1953. 

The ruling does not apply to facili- 
ties for producing special military 
products, such as aviation gasoline 
and aviation alkylate, or special petro- 
leum products needed in the mobiliza- 
tion program, such as aromatics or 
butylenes, nor will it apply to other 
segments of the petroleum industry, 
such as oil or gas pipe lines or stor- 
age facilities. 

Certificates authorized companies to 
deduct from taxable income from 40 
to 100 per cent of the cost of the facili- 
ties allowed during the next 5-year 
period. Normal period of amortiza- 
tion of facilities allowed by the Bu- 
reau of Internal Revenue for tax pur- 
poses is 20 to 25 years. 

Latest projects include: 

Basic refining facilities, recom- 
mended for 75 per cent amortization: 

Kansas—the Derby Oil Company, 
Wichita, $2,606,000; Standard Oil 
Company (Indiana), Neodesha, $7,- 
810,000, and Kanotex Refining Com- 
pany, Arkansas City, $2,437,423. 

Oklahoma — Mercury Oil Refining 
Company, Oklahoma City, $3,195,- 
000; Cities Service Oil Company, 
Ponca City, $6,500,000. 

Also Standard Oil Company (In- 
diana), Sugar Creek, Missouri, $21,- 
170,000. 

Aviation alkylate and special alky- 
lation feed facilities recommended for 
100 per cent accelerated amortization: 

Standard Oil Company (Indiana) 
Neodesha, Kansas, $2,213,000; Sun- 
ray Oil Corporation, Duncan, $1,750,- 
866. 

At right is a table listing earlier 
projects for which certificates were 
granted earlier. 


Chemistry Scholarships 


The Socony-Vacuum Oil Company, 
Inc., has awarded $2000 to Ohio State 
University, Columbus, Ohio, for con- 
tinuation of a fellowship in physical 
chemistry. A total of 20 fellowships 
will be supported by Socony-Vacuum 
during the 1951-52 academic year at 
colleges and universities throughout 
the country at a total cost of $40,000. 


C-56 








Amount 








Name of company Product or Amount 7 Percentage 
Location of facilities Service applied for eligible certified 
Mathieson Hydro-carbon Chemical Corp......... iso-butane $19,000,000 $18,980,095 75 
Doe Run, Kentucky ‘ ; 
Frontier Chemical Co. of Kansas, Inc........... chlorine, hydrochloric 1,467,800 1,432,800 50 
Sedgwick, Kansas acid . 
The Dow Chemical SET chlorine, caustic soda 2,600,000 2,600,000 50) 
Midland, Michigan 
The Sherwin-Williams Company............... refined naphthalene 274,060 274,060 55 
Chicago, Illinois ’ 
Monsanto Chemical Company................. acrylonitrile, hydrogen 25,633,000 25,633,000 50 
Texas City, Texas cyanide 
Jones and Laughlin Steel Corp................. pipe and tubing 1,533,250 1,377,000 6} 
Aliquippa, Pennsylvania ; 
Allegheny Ludlum Steel Corp.................. stainless steel, 3,200,000 3,200,000 75 
aterviiet, New York 
Sun Oil Company......... ee . benzene, toluene 8,380,000 8,380,000 85 
- Marcus Hook, Pennsylvania 
Jones and Laughlin Steel Corp................. steel plates, sheets, strip 9,392,743 3,777,987 69 
Pittsburgh. Pennsylvania 
Cities Service Oil Company...................- gasoline, fuel oil 6,500,000 6,500,000 7h 
Ponca City, Oklahoma . f 
PE CADIS 5 oo. 55.8.6 0s ne tse eee avecee aviation alkylate, gasoline 15,573,700 15,573,700 75 
Borger, Texas ' and diesel fuel 
Ashland Oil and Refining Company............. gasoline, kerosine 725,000 665,000 7h 
St. Elmo and Wood River, Illinois : 
Western States Refining Company.............. gasoline 1,413,250 1,092,700 75 
North Salt Lake, Utah 
Sinclair Refining Company.................... normal butylenes 27,000,000 27,000,000 75 
Houston, Texas : : 
Delhi Gasoline Plant, Sun Oil Company......... iso-butane 238,497 238,497 85 
Delhi, Louisiana ; 
Frontier Natural Gasoline Company............ natural gasoline 703,986 703,986 75 
Loco Hills, New Mexico _ 
Standard Oil Company (Indiana)............... gasoline, kerosine 21,170,000 21,170,000 75 
Sugar Creek, Missouri A 
Premier Petroleum Company.................. gasoline 650,000 650,000 75 
Fort Worth, Texas 
GE OM OP SORRION. 05 ec cece cease ethylene 15,427,000 15,427,000 80 
Port Arthur, Texas ; 
Standard Oil Company of Indiana...... . components for aviation - 938,500 938,500 100 
Whiting, Indiana gasoline 
Continental Oil Company........ . gasoline, components, 23,820,150 23,820,150 80 
ke Charles, Louisiana by-products 
Kanotex Refining Company... ... . high octane gasoline 2,347,423 2,347,423 75 
Arkansas City, Kansas 
Jones and Laughlin Steel Corp................. steel 379,600 379,600 75 
Pittsburgh, Pennsylvania 
Jones and Laughlin Steel Corp... . . steel ingots 104,600 101,900 75 
Pittsburgh, Pennsylvania 
Bloom Engineering Company, Inc.. . . equipment for industrial 165,080 157,080 80 
Pittsburgh, Pennsylvania furnaces, pipe insulation 
j material 
Mii CNOA ok ows cee ne cet anti-knock compounds 45,000,000 41,135,000 85 
Houston, Texas i 
Ethyl Corporation............... . anti-knock compounds 4,041,000 4,041,000 75 
Baton Rouge, Louisiana 
Ethyl-Dow Chemical Company. .... sfalaitlies ethylene dibromide 8,185,000 8,185,000 100 
Freeport, Texas ’ 
RRRAEEE DAMES CORDS. 6... aceceeie esc saisdon. diesel engine 1,744,282 1,744,282 75 
Cleveland, Ohio . 
Worthington Pump and Machinery Corp........ pumps 285,906 285,906 85 
Harrison, New Jersey 
Dow Corning Corporation............. , . silicone, rubber 1,460,000 1,460,000 75 
Midland, Michigan ; 
Lufkin Foundry and Machinery Company....... oil pumping units 100,000 100,000 75 
Lufkin, Texas 
Seaboard Refractories...............0..000s00. mullite, silicon, carbide 174,700 174,700 85 
Raritan Township, New Jersey and clay refractories 
Fitzgibbon Boiler Company, Inc......... . hulls for tai 1,750,000 1,750,000 75 
Oswego, New York 
Minneapolis-Honeywell Regulator Company. .... instruments for measuring 750,000 731,000 75 
Philadelphia, Pennsylvania recording 
Powers Regulator Company................... process control apparatus 2,378,390 1,588,390 75 
Skokie, Illinois valves 
Crouse-Hinds Company.....................0% conduit fittings 5,098,985 5,098,985 75 
Syracuse, New York aif 
Sun Oil Company................ : . aviation gasoline 2,577,145 2,577,145 100 
Marcus Hook, Pennsylvania 
Taylor Refining Company.......... . butanes, gasoline and oil 5,057,493 5,057,493 75 
Corpus Christi, Texas 
The Kellex Corporation...................ce0s research, development, 285,000 260,000 75 
Summit, New Jersey , and construction services 
Aluminum Company of America............... primary aluminum 43,564,618 5,209,375 80 
Port Lavaca, Texas . 
ee er te are steam traps and valves 109,418 109,418 75 
Marshalltown, Iowa ' 
Standard Oil Company of Indiana.............. gasoline 10,029,000 10,029,000 80 
Neodesha, Kansas ft : 
Standard Oil Company of Indiana.............. aviation gasoline 2,327,500 2,327,500 100 
Whiting, Indiana ; 
Friez Instrument Division..................... measuring instruments 93,861 93,861 85 
Towson, Maryland 
Carroll B. Fulton and William H. Olmstead. .... aviation gasoline 12,000,000 11,925,000 80 
San Antonio, Texas . 
U.S. Rubber Company....................... hose 86,742 86,742 75 
Passaic, New Jersey. ne 
ee ee rr rebuilding tanks 329,933 329,933 79 
Houston, Texas < 
Cameron Iron Works, Inc..................0000 forged and rough mach- 2,915,417 2,915,417 75 
Houston, Texas ined beech rings -. 
Ashland Oil and Refining Company............. gasoline, butane, jet fuels 3,870,000 3,870,000 ro) 
Canton, Ohio : " 
Premier Petroleum Company.................. jet fuel, butane, gasoline 3,580,000 3,580,000 ro) 
Fort Worth, Texas 3 
Koppers Company, Inc.......... . resorcinol 617,000 617,000 50 
Petrolia, Pennsylvania = 
SKF Industries, Inc......... oe roller, ball bearings, lock- 902,103 886,103 80 
Shippensburgh, Pennsylvania nuts 
California Refining Company. .. . gasoline fuels 32,950,583 32,950,583 80 
Perth Amboy, New Jersey as 
Ingersoll Steel Division, Borg-Warner Corp steel ingots 562,368 562,368 ty 
ew Castle, Indiana z 
Pacific Moulded Products Company research (rubber and 5,609 5,609 io 
Los Angeles, California rubber synthetics) 
Lukens Steel Company... . steel fabrication 142,000 142,000 ov 
Coatsville, Pennsylvania and assembly 
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Too Many Pipe Lines? 


Biss too many pipe lines being con- 
structed? The controversial subject of 
whether natural gas reserves are being de- 
pleted too rapidly was a live topic at the 
annual meeting of the Natural Gas Depart- 
ment of the American Gas Association, as 
it has been at other industry gatherings and 
elsewhere. Admittedly, expansion of the 
gas industry has been greater within the 
last few years than at any time in its his- 
tory. Numerous long cross-country pipe 
lines have been laid to take gas principally 
from Texas, Kansas, and Louisiana to in- 
dustrial centers of the East and North. Con- 
siderable concern has been expressed by 
state regulatory bodies, some of whom feel 
that their states are being drained of an 
irreplaceable natural resource, which may 
be sorely needed at some later time. Wheth- 
er in agreement with this outlook or in 
direct disagreement, it must be acknowl- 
edged that Paul Kayser, president of the 
El Paso Natural Gas Company, presented 
an excellent case for the latter cause in his 
address before the AGA. 

There are in excess of 26 years’ proved 
reserves of natural gas, he pointed out; but, 
further than that, the rate of discovery of 
reserves exceeds consumption each year by 
more than double the consumption. Putting 
it concretely, “the last 5-year period has 
been the period of greatest expansion in 
the history of the natural gas business and 
yet during that period the proved reserves 
of natural gas, after consumption, have 
risen from 160 trillion cubic feet to 185 
trillion cubic feet.” 

Thus, he reasons, and justifiably, that 
reserves will last much longer than present 
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proved reserves indicate, due to a constant 
increase in reserves as a result of new dis- 
coveries and revised estimates on existing 
fields. 

To those who advocate the manufacture 
of synthetic gas from coal and shale and 
the conserving of the natural product, his 
answer is that in the distant future when 
reserves may become exhausted, the sys- 
tem of pipe lines now being created will 
be available to carry the synthetic product. 
This, he thinks, is further justification for 
the rapid construction of gas pipe lines. 


More Steel For Line Pipe? 


i. E. GosBLe, president of the National 
Tube Company, presented some facts and 
figures on steel production to those in at- 
tendance at the American Gas Association 
annual meeting. His words were of partic- 
ular interest in view of the difficulty many . 
are having in procuring line pipe. The steel 
industry’s annual ingot capacity today 
stands at 104,000,000 tons. This is ap- 
proximately 100 per cent more ingot steel 
than was produced by the American steel 
industry in 1939, when World War II was 
starting, and expansion is going forward 
that will give a capacity of 118,000,000 
tons by the end of 1952. 

Specifically of interest to the gas pipe 
line industry, he said: “Regardless of con- 
trols, if the international situation does not 
change to the extent that all present con- 
siderations are upset, steel will be made 
available by the authorities for transmis- 
sion pipe line production in amounts such 
that the 1950 production rate of 2,425,000 
tons will be exceeded in 1951 and 1952.” 


—F. H. L. 























HILL, HUBBELL 
Announces 


A New Pipe Protection Plant 





in the Chicago Area 


Hill, Hubbell’s new steel pipe coating and wrapping plant, lo- 
cated in Hammond, Indiana, will begin operation June 15, 1951. 


This central location is in the heart of the vast mid-western 
steel pipe producing area which includes East Chicago, Gary, 
Indiana Harbor, Milwaukee and South Chicago. 


Customers in the west and southwest can now take advan- 
tage of the Hill, Hubbell process with faster deliveries. 


Our new facilities will include “‘stop-over privileges” for pipe TI 
to be coated and wrapped in transit on minimum freight rates. roy 
effici 

_ The new plant has ample space for storage of pipe to be time 
coated and wrapped as you need it. m 


OUS | 

" P ‘ pipe 

If you’d like to know more about this new plant, and the ad- ‘th 
vantages of factory coated pipe, please write — 7 : 
ing 






TI 
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900C 

term 

“Dp Tl 
Headquarters: 3091 Mayfield Road, Cleveland 18, Ohio 
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0.000015T 
L J: (830-5000/3+9000 8442008") 











Calculation of Orifice Meter Coefficients 













Tabulation of values includes pipe sizes from 2 in. through 
24 in.—Curves further simplify and expedite calculations. 


J. W. J. BERCHER 






















The accompanying tabulation of 
values of terms in the AGA formulae 
for determining the value of the co- 
eficient of discharge, K,, and the 
curves, are intended to reduce the 
time required to set up the coefficient 
for an orifice meter setting. 
The tables are made up of the vari- 
ous terms in the formula for K,, for B 
pipe taps and for flange taps, together 
with values of B and of 0.000015B. 
All terms depending upon the value of 
D,, the inside diameter of the meter 
tun, will he found for pipe sizes rang- 
ing from 2 in. nominal to 24 in. od. 
The curves may be used to deter- 
mine the value of 0.000015J, where 
J is the value of (830 — 50008 + 










90008? -.. 42008"). The use of this eee $2 2825885 $8 5 28 8 
term is explained below. ss: 8838. 8 8 8 8 3 & 8 88 88 8 g 8 g 
The well known AGA formulae for se eo at Sig 
0.0000/5 7 
EXCLUSIVE LJ=(830-5000 +9000 824200") 
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PIPE TAPS 








Nominal 
pipe size 





Schedule Inside Wall 0.0182 0.06 0.225 143 875 15 B’ 
number Diameter thickness 0.5925+ ~~; 0.44—"p, 0.935-++ “D; V Di Di +75 To 
(B’) 
40 2.067 0.154 0.60130 0.41097 1.0438 0.99464 498.32 0.00747 
2.041 0.167 0.60142 0.41060 1.0452 1.0010 503.71 0.00756 
2 2.000 0.188 0.60160 0.41000 1.0475 1.0112 512.50 0.00769 
80 1.939 0.218 0.60189 0.40906 1.0510 1.0269 526.26 0.00789 
= 1.875 0.250 0.60221 0.40800 1.0550 1.0443 541.67 0.00812 
3 1.750 0.312 0.60290 0.40572 1.0636 1.0810 575.00 0.00862 
160 1.689 0.343 0.60328 0.40448 1.0682 1.1003 593.06 0.00890 
1.5038 0.436 0.60461 0.40008 1.0847 1.1664 657.17 0.00986 
40 2.469 0.2038 0.59987 0.41570 1.0261 0.91007 429.39 0.00644 
: 2.441 0.217 0.59996 0.41542 1.0272 0.91528 433.46 0.00650 
80 2.323 0.276 0.60033 0.41417 1.0319 0.93823 451.67 0.00678 
160 2.125 0.375 0.60106 0.41176 1.0409 0.98097 486.76 0.00730 
1.771 0.552 0.60278 0.40612 1.0620 1.0746 569.07 0.00854 
3.250 0.125 0.59810 0.42154 1.0042 0.79322 344.23 0.00516 
3.204 0.148 0.59818 0.42027 1.0052 0.79890 348.10 0.00522 
3.124 0.188 0.59832 0.42079 1.0070 0.80906 355.09 0.00533 
40 3.068 0.216 0.59843 0.42044 1.0083 0.81641 360.20 0.00540 
. 3.018 0.241 0.59853 0.42012 1.0096 0.82314 364.93 0.00547 
2.992 0.254 0.59858 0.41995 1.0102 0.82671 367.45 0.00551 
2.922 0.289 0.59873 0.41947 1.0120 0.83656 374.45 0.00562 
80 2.900 0.300 0.59878 0.41931 1.0126 0.83972 376.72 0.00565 
2.875 0.3812 0.59883 0.41913 1.0133 0.84337 379.35 0.00569 
— 2.687 0.406 0.59927 0.41767 1.0187 0.87237 400.64 0.00601 
160 2.626 0.437 0.59943 0.41715 1.0207 0.88245 408.21 0.00612 
- 2.300 0.600 0.60041 0.41391 1.0328 0.94291 455.43 0.00683 
3.744 0.128 0.59736 0.42395 0.99510 0.73904 308.71 9.00463 
3.732 0.134 0.59738 0.42392 0.99529 0.74023 309.4t 0.00464 
3.704 0.148 0.59741 0.42380 0.99574 0.74302 311.23 0.00467 
ad 3.624 0.188 0.59752 0.42344 0.99709 0.75118 316.45 0.00475 
40 8.548 0.226 0.59763 0.42309 0.99842 0.75918 321.62 0.00482 
3.438 0.281 0.59779 0.42255 1.0004 0.77123 329.49 0.00494 
80 3.364 0.318 0.59791 0.42216 1.0019 0.77966 335.11 0.005038 
3.312 0.344 0.59800 0.42188 1.0029 0.78576 339.19 0.00509 
3.062 0.469 0.59844 0.42040 1.0085 0.81721 360.76 0.00541 
2.728 0.636 0.59917 0.41801 1.0175 0.86579 395.75 9.00594 
4.244 0.128 0.59679 0.42586 9.98802 0.69414 281.17 0.00422 
4,232 0.134 0.59680 0.42582 0.98817 0.69512 281.76 0.00423 
4.216 0.142 0.59682 0.42577 0.98837 0.69805 282.54 0.00424 
4.170 0.165 0.59686 0.42561 0.98896 0.70027 284.83 0.00427 
4.124 0.188 0.59691 0.42545 0.98956 0.70417 287.17 0.00431 
4.090 0.205 0.59695 0.42533 0.99001 0.70709 288.94 0.00433 
40 4.026 0.237 0.59702 0.42510 0.99089 0.71269 292.34 0.00438 
4.000 0.250 0.59705 ).42500 0.99125 0.71500 293.75 0.00441 
3.958 0.271 0.59710 0.42484 0.99185 0.71878 296.07 0.00444 
3.938 0.281 0.59712 0.42476 0.99214 0.72060 297.19 0.00446 
3.900 0.300 0.69717 0.42462 0.99269 0.72411 299.36 0.00449 
3.876 0.312 0.59720 0.42452 0.99305 0.72635 300.75 0.00451 
80 3.826 0.337 0.59726 0.42432 0.99381 0.73108 303.70 0.00456 
3.750 0.375 0.59735 0.42400 0.99500 0.73845 308.33 0.00462 
120 3.626 0.437 0.59752 0.42345 0.99705 0.75097 316.31 0.00474 
3.500 0.500 0.59770 0.42286 0.99929 0.76437 325.00 0.00488 
160 3.438 0.531 0.59779 0.42255 1.0004 0.771238 329.51 0.00494 
3.152 0.674 0.59827 0.42096 1.0064 0.80546 352.60 9.00629 
40 5.047 0.258 0.59611 0.42811 0.97958 0.63653 248.37 0.00372 
4.859 0.352 0.59624 0.42765 0.98131 0.64873 255.08 0.00383 
80 4.813 0.375 0.59629 0.42751 0.98186 0.65182 257.22 0.00386 
4.688 0.437 0.59638 0.42720 0.98299 0.66045 261.65 9.00392 
120 4.563 0.500 0.59649 0.42685 0.98431 0.66944 266.76 0.00400 
160 4.318 0.625 0.59672 0.42609 0.98717 0.68857 277.87 0.00417 
4.063 0.750 0.59698 0.42523 0.99038 0.70944 290.36 9.00436 
6.287 0.169 0.59539 0.43046 0.97079 0.57031 214.18 0.00321 
6.265 0.180 0.59540 0.43042 0.97091 0.57131 214.66 0.00322 
6.249 0.188 0.59541 0.43040 0.97101 0.57204 215.02 0.00322 
6.187 0.219 0.59544 0.43030 0.97137 0.57490 216.42 0.00325 
6.125 0.250 0.59547 0.43020 0.971738 0.57781 217.86 0.00327 
6.071 0.277 0.59550 0.43012 0.97206 0.58037 219.13 0.00329 
40 6.065 0.280 0.59550 0.43011 0.97210 0.58066 219.27 0.00329 
5.875 0.375 0.59560 0.42979 0.97330 0.58997 223.94 0.00336 
80 5.761 0.432 0.59566 0.42958 0.97406 0.59578 226.88 0.00340 
3 5.625 0.500 0.59574 0.42933 0.97500 0.60294 230.56 0.00346 
120 5.601 0.562 0.59581 0.42909 0.97590 0.60970 234.06 0.00351 
160 5.189 0.718 0.59601 0.42844 0.97836 0.62776 243.62 0.00365 
4.897 0.864 0.59622 0.42775 0.98095 0.64620 253.68 0.00380 
8.309 0.158 0.59469 0.48278 0.96208 0.49609 180.31 0.00270 
8.295 0.165 0.59469 0.43277 0.96212 0.49651 180.48 0.00271 
8.249 0.188 0.59471 0.48278 0.96228 0.49789 181.07 0.00272 
8.219 0.203 0.59471 0.438270 0.96238 0.49880 181.46 0.00272 
8.187 0.219 0.59472 0.48267 0.96248 0.49977 181.88 0.002738 
8.149 0.238 0.59473 0.43264 0.96261 0.50094 182.38 0.00274 
20 8.125 0.250 0.59474 0.48262 0.96269 0.50168 182.69 0.00274 
30 8.071 0.277 0.59476 0.43257 0.96288 0.50335 183.41 0.00275 
40 7.981 0.322 0.59478 0.43248 0.96319 0.50618 184.64 9.00277 
7.937 0.344 0.59479 0.43244 0.96335 0.50747 185.24 9.00278 
7.921 0.352 0.59480 0.48242 0.96340 0.50810 185.47 0.00278 
7.875 0.375 0.59481 0.43238 0.96357 0.50958 186.11 9.00279 
60 7.813 0.406 0.59483 0.48232 0.96380 0.51160 186.99 0.00280 
7.687 0.469 0.59487 0.43220 0.96427 0.51577 188.838 0.00283 
80 7.625 0.500 0.59489 0.43213 0.96451 0.51786 189.75 0.00285 
100 7.439 0.593 0.59495 0.43193 0.96525 0.524380 192.62 0.00289 
: 7.375 0.625 0.59497 0.48186 0.96551 0.52657 193.64 0.00290 
120 7.189 0.718 0.59508 0.43165 0.96630 0.53334 196.71 0.00295 
140 7.001 0.812 0.59510 0.43143 0.96714 0.54045 199.98 0.00300 
ae 6.875 0.875 0.59515 0.43127 0.96773 0.54538 202.27 0.00308 
160 6.818 -906 0.59517 0.48119 0.96802 0.54786 203.48 0.00305 
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PIPE TAPS—(Continued) 














Nominal Schedule Inside Wall 
pipe size number Diameter thickness 





0.0182 0.06 0.225 
0.5995+ 5 OMe (0.935 





875 
t +75 
(8”) 














10.344 0.208 

10.310 0.219 

20 10.250 0.250 

10.192 0.279 

30 10.136 0.307 

10.054 0.348 

40 10.020 0.365 

9.960 0.395 

60 9.750 0.500 

9.687 0.531 

80 9.564 0.593 

100 9.314 0.718 
9.250 0.750 

120 9.064 0.843 
140 8.750 1.000 
8.625 1.063 

160 8.500 1.125 


12.312 0.219 

12.274 0.238 

20 12.250 0.250 

12.192 0.279 

12.150 0.300 

30 12.090 0.330 

12.062 0.344 

12.000 0.375 

40 11.938 0.406 

11.874 0.438 

11.750 0.500 

60 11.626 0.562 

11.500 0.625 

80 11.376 0.687 

100 11.064 0.843 
11.000 0.875 

120 10.750 1.000 
140 10.500 1.125 
10.313 1.219 

160 10.126 1.312 


13.560 0.220 

18.524 0.288 

10 13.500 0.250 

20 13.875 0.312 

30 13.250 0.375 

13.188 0.406 

40 13.125 0.437 

13.062 0.469 

13.000 0.500 

60 12.814 0.593 
12.750 0.625 

12.688 0.656 

80 12.500 0.750 

100 12.125 0.937 
120 11.876 1.062 
140 11.500 1.250 
11.313 1.344 

160 11.188 1.406 


15.524 0.238 

10 15.500 0.250 

15.438 0.281 

20 15.375 0.312 

15.312 0.344 

30 15.250 0.375 

15.188 0.406 

15.124 0.438 

15.062 0.469 

40 15.000 0.500 

14.938 0.531 

60 14.688 0.656 

14.625 0.687 

14.500 0.750 

80 14,314 0.843 

100 13.988 1.031 
120 13.564 1.218 
140 13.126 1.437 
ine 13.000 1.500 

160 12.876 1.562 





20 17.375 0.312 
17.250 0.375 

30 17.125 0.437 
17.000 0.500 

40 16.874 0.563 
16.813 0.594 

16.750 0.625 

60 16.564 0.718 
: 16.500 0.750 
16.375 0.812 

80 16.126 0.937 
100 15.688 1,156 
120 15.314 1.343 
140 14.876 1.562 
160 14.625 1.687 
160 14.500 1.750 





= 


0.59425 0.43422 0.95669 
0.59426 0.43420 0.95675 
0.59426 0.43418 0.95682 
0.59428 0.43415 0.95695 
0.59429 0.43411 0.95708 
0.59430 0.43408 0.95720 
0.59431 0.43403 0.95738 
0.59432 0.43401 0.95746 
0.59433 0.43398 0.95759 
0.59437 0.43385 0.95808 
0.59438 0.43381 0.95823 
0.59440 0.43373 0.95852 
0.59445 0.43356 0.95916 
0.59447 0.43351 0.95932 
0.59451 0.43336 0.95982 
0.59458 0.43314 0.96071 
0.59461 0.43304 0.96109 
0.59464 0.43294 0.96147 








0.59397 0.43514 0.95823 
0.59398 0.43513 0.95328 
0.59398 0.43511 0.95333 
0.59398 0.43510 0.95337 
0.59399 0.43508 0.95346 
0.59400 0.43506 0.95352 
0.59400 0.43504 0.95361 
0.59401 0.43503 0.95365 
0.59402 0.43500 0.95375 
0.59402 0.43497 0.95385 
0.59403 0.43495 0.95395 
0.59405 0.43489 0.95415 
0.59406 0.43484 0.95435 
0.59408 0.43478 0.95456 
0.59410 0.43473 0.95478 
0.59414 0.43458 0.95534 
0.59415 0.43455 0.95545 
0.59419 0.43442 0.95593 
0.59423 0.43429 0.95643 
0.59426 0.43418 0.95682 
0.59430 0.43408 0.95722 





0.59384 0.43560 0.95152 
0.59384 0.43558 0.95159 
0.59384 0.43556 0.95164 
0.59385 0.43556 0.95167 
0.59386 0.43551 0.95182 
0.59387 0.43547 0.95198 
0.59388 0.43545 0.95206 
0.59389 0.43543 0.95214 
0.59390 0.43541 0.95222 
0.59390 0.43538 0.95231 
0.59392 0.43532 0.95256 
0.593938 0.43529 0.95265 
0.59393 0.48527 0.95269 
0.59396 0.43520 0.95300 
0.59400 0.48505 0.95356 
0.59403 0.43495 0.95394 
0.59408 0.43478 0.95456 
0.59411 0.43470 0.95489 
0.59413 0.438464 0.95511 





0.59366 0.43616 0.94940 
0.59367 0.43614 0.94949 
0.59367 0.43613 0.94952 
0.59368 0.43611 0.94957 
0.59368 0.43610 0.94963 
0.59369 0.43608 0.94969 
0.59369 0.43607 0.94975 
0.59370 0.43605 0.94981 
0.59370 0.43603 0.94988 
0.69371 0.43602 0.94994 
0.59371 0.43600 0.95000 
0.59372 0.43598 0.95006 
0.59374 0.43592 0.950382 
0.59374 0.43590 0.95038 
0.59376 0.43586 0.95052 
0.59377 0.48581 0.95072 
0.59380 0.43570 0.95114 
0.59384 0.43558 0.95159 
0.59388 0.43543 _ 0.95214 
0.59390 0.43538 0.95231 
0.59391 0.43534 0.95247 





0.59354 0.43657 0.94786 
0.59355 0.43655 0.94795 
0.59356 0.43652 0.94804 
0.59356 0.43650 0.94814 
0.59357 0.43647 0.94824 
0.59358 0.43644 0.94833 
0.59358 0.43643 0.94838 
0.59359 0.43642 0.94843 
0.59360 0.43638 0.94858 
0.59360 , 0.43636 0.94864 
0.59361 0.43634 0.94874 
0.59363 0.43628 0.94895 
0.593866 0.43618 0.94934 
0.59369 0.43608 0.94969 
0.59372 0.43597 0.95012 
0.59374 0.43590 0.95038 
0.59376 0.43586 0.95052 





0.48692 
0.49049 


0.40701 
0.40754 
0.40817 
0.40857 
0.40954 
0.41025 
0.41127 
0.41174 
0.41280 
0.41388 
0.41499 
0.41717 
0.41939 
0.42168 
0.42398 
0.42991 
0.43116 
0.43614 
0.44131 
0.44539 
0.44938 


0.38742 
0.38833 
0.38885 
0.38920 
0.39101 
0.39285 
0.389377 
0.39472 
0.39657 
0.39661 
0.39948 
0.40048 
0.40136 
0.40446 
0.41067 
0.41495 
0.42168 
0.42515 
0.42752 


0.36178 
0.36294 


0.39661 
0.39852 


0.34184 
0.34306 
0.344380 
0.34556 
0.34683 
0.34812 
0.34875 
0.34940 
0.35136 
0.35204 
0.35338 
0.35610 
0.36104 
0.36542 
0.37076 
0.37393 
0.87554 

















159.34 
159.59 
159.87 
160.37 
160.85 
161.33 
162.03 
162.32 
162.85 
164.74 
165.33 
166.49 
168.94 
169.60 
171.54 
175.00 
176.45 
177.94 


145.88 
146.07 
146.29 
146.43 
146.77 
147.02 
147.37 
147.54 
147.92 
148.30 
148.69 
149.47 
150.26 
151.09 
151.92 
154.08 
154.54 
156.40 
158.33 
159.84 
161.41 


139.22 





. 139.53 


139.70 
139.82 
140.42 
141.04 
141.35 
141.67 
141.99 
142.31 
143.28 
143.63 
143.96 
145.00 
147.16 
148.68 
151.09 
152.34 
153.21 


131.00 
131.36 
131.45 
131.68 
131.91 
132.14 
132.38 
132.61 
132.86 
133.09 
183.33 
133.58 
134.57 
134.83 
135.34 
136.13 
137.78 
139.51 
141.66 
142.31 
142.96 


125.00 
125.36 
125.72 
126.10 
126.47 
126.86 
127.04 
127.24 
127.82 
128.03 
128.44 
129.26 
130.78 
132.14 
133.82 
134.83 
135.34 








0.00239 
0.00239 
0.00240 
0.00240 
0.00241 
0.00242 
0.00243 
0.00243 
0.00244 
0.00247 
0.00248 
0.00250 
0.00253 
0.00254 
0.00257 
0.00262 
0.00265 
0.00267 


0.00219 
0.00219 
0.00219 
0.00220 
0.00220 
0.00220 
0.00221 
0.00221 
0.00222 
0.00222 
0.00223 
0.00224 
0.00225 
0.00227 
0.00228 
0.00231 
0.00232 
0.00235 
0.00237 
0.00240 
0.00242 


0.00209 
0.00209 
0.00210 
0.00210 
0.00211 
0.00212 
0.00212 
0.00212 
0.00213 
0.00213 
0.00215 
0.00215 
0.00216 
0.00218 
0.00221 
0.00223 
0.00227 
0.00228 
0.00230 


0.00196 
0.00197 
0.00197 
0.00198 
0.00198 
0.00198 
0.00198 
0.00199 
0.00199 
0.00200 
0.00200 
0.00200 
0.00202 
0.00202 
0.00203 
0.00204 
0.00207 
0.00209 
0.00212 
0.00213 
0.00214 

















0.00188 
0.00188 
0.00188 
0.00159 
0.00190 
0.00190 
0.00190 
0.00191 
0.00192 
0.00192 
0.00193 
0.00194 
0.00196 
0.00198 
0.00201 
0.00202 
0.00203 
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PIPE TAPS—(Continued) 
































Nominal Schedule Inside Wall 0.0182 0.06 0.225 143, 875 15 8” 
pipe size number Diamerer thickness 0.5925-+ ~p; 0.44—"D; 0.935-+ “Dp; Vv Di Di +75 10° 
(B’) 
20 10 19.500 0.250 0.69343 0.43692 0.94654 0.32383 119.87 0.00180 
ete 19.374 0.313 0.59344 0.43690 0.94661 0.32488 120.16 0.00180 
20 19.250 0.375 0.59344 0.43688 0.94669 0.382593 120.45 0.00181 
si 19.12 0.438 0.59345 0.43686 0.94676 0.32700 120.75 0.00181 
30 19.000 0.500 0.59346 0.43684 0.94684 0.32806 121.05 0.00182 
as 18.875 0.562 0.59346 0.43682 0.94692 0.32915 121.36 0.00182 
40 18.814 0.593 0.59347 0.43681 0.94696 0.32968 121.51 0.00182 
cee 18.750 0.625 0.59347 0.43680 0.94700 0.33024 121.67 0.00182 
60 18.376 0.812 0.59349 0.43674 0.94724 0.33359 122.62 0.00184 
sees 18.250 0.875 0.59350 0.43671 0.94733 0.33474 122.94 0.00184 
see 18.188 0.906 0.59350 0.43670 0.94737 0.33531 123.11 0.00185 
80 17.938 1.031 0.59351 0.43666 0.94754 0.33764 123.78 0.00186 
100 17.500 1.250 0.59354 0.43657 0.94786 0.34184 125.00 0.00188 
ais 17.438 1.281 0.59354 0.43656 0.94790 0.34244 125.18 0.00188 
120 17.000 1.500 0.59357 0.43647 0.94824 0.34683 126.47 0.00190 
140 16.500 1.750 0.59360 0.44636 0.94864 0.35204 128.03 0.00192 
sah 16.313 1.844 0.59362 0.43632 0.94879 0.35405 128.64 0.00193 
160 16.126 1.937 0.59563 0.43628 0.94895 0.35610 129.26 0.00194 
22 21.398 0.301 0.69335 0.43720 0.94552 0.30914 115.89 0.00174 
21.375 0.312 0.59335 0.438719 0.94553 0.30930 115.94 0.00174 
21.320 0.340 6.59335 0.48719 0.94555 0.30970 116.04 0.00174 
21.312 0.344 0.59335 0.43718 0.94556 0.30976 116.06 0.00174 
21.750 0.375 0.59336 0.43718 0.94559 0.31021 116.18 0.00174 
2i.200 0.400 0.59336 0.43717 0.94561 0.31058 116.27 0.00174 
21.188 0.406 0.59336 0.43717 0.94562 v.31066 116.30 0.00174 
21.125 0.438 0.59336 0.43716 0.94565 0.31113 116.42 0.00175 
21.062 0.469 0.59336 0.43715 0.94568 0.31159 116.54 0.00175 
21.000 0.500 0.59337 0.43714 0 94571 0.31205 116.67 0.00175 
20.875 0.562 0.59337 0.43713 0.94578 0.31298 116.92 0.00175 
24 10 23.500 0.250 0.593827 0.48745 0.94457 0.29499 112.23 0.00168 
en 23.376 0.312 0.59328 0.438743 0.94462 0.29577 112.43 0.00169 
20 28.250 0.375 0.59328 0.43742 0.94468 0.29657 112.63 0.00169 
sats 23.125 0.437 0.59329 0.48741 0.94473 0.29737 112.84 0.00169 
eee 23.000 0.500 0.59329 0.43739 0.94475 0.29818 113.04 0.00170 
30 22.876 0.562 0.59330 0.43738 0.94484 0.29898 113.25 0.00170 
has 22.750 0.625 0.59330 0.438736 0.94489 0.29981 113.46 0.00170 
40 22.626 0.687 0.59330 0.48735 0.94494 0.30063 113.67 0.00170 
os 22.500 0.750 0.59331 0.43733 0.94500 0.30147 113.89 0.00171 
60 22.125 0.937 0.59332 0.43729 0.94517 0.30401 114.55 0.00172 
eae 21.938 -031 0.59333 0.43726 0.94526 0.30531 114.88 0.00712 
80 21.564 1.218 0.59334 0.48722 0.94543 0.30794 115.58 0.00173 
100 21.000 1.500 0.59337 0.43714 0.94571 0.31205 116.67 0.00175 
120 20.500 1.750 0.59339 0.43707 0.94598 0.31583 117.68 0.00176 
140 19.3876 2.062 0.52342 0.43698 0.94632 0.32075 119.02 0.00178 
as 19.625 2.187 0.59343 0.43694 0.94646 0.32280 119.59 0.00179 
160 19.376 2.312 0.59344 0.43690 0.94661 0.32486 120.16 0.00180 
FLANGE TAPS 
Nominal Schedule Inside Wall 0.007 0.076 7%. 0.5 0.034 «65 530 15B 
pipe size number Diameter thickness 0.5993-+-~p,(0.364-+- Vb O4\16—p, J 0.074 p> 0.009+ > pe +3 VD 10° 
(B) 
2 40 2.067 0.154 0.60269 0.41686 0.69306 0.31190 0.02545 18.214 368.64 0.00553 
Ee 2.041 0.167 0.60273 0.41720 0.67402 0.31948 0.02566 18.603 370.98 0.00556 
= 2.000 0.188 0.60280 0.41774 0.64420 0.32000 0.02600 19.250 374.77 0.00562 
80 1.939 0.218 0.60291 0.41858 0.59952 0.32786 0.02653 20.288 380.62 0.00571 
aoe 1.875 0.250 0.60303 0.41950 0.55242 0.33667 0.02713 21.489 387.06 0.00580 
‘ 1.750 0.312 0.60330 0.42145 0.46057 0.34571 0.02843 24.224 400.64 0.00601 
160 1.689 0.343 0.60344 0.42248 0.41605 0.36603 0.02913 25.785 407.81 0.00612 
ee 1.503 0.436 0.60396 0.42599 0.28532 0.40627 0.03162 31.774 432.31 0.00648 
2% 40 2.469 0.203 0.60214 0.41237 0.97476 0.27251 0.02277 13.663 337.30 0.00506 
Et 2.441 0.217 0.60217 0.41264 0.95574 0.27483 0.02293 13.909 339.23 0.00509 
80 2.323 0.276 0.60231 0.41386 0.87511 0.28524 0.02364 15.045 347.74 0.00522 
160 2.125 0.375 0.60259 0.41614 0.73502 0.30530 0.02500 17.394 363.58 0.00545 
es 1.771 0.552 0.60325 0.42111 0.47599 0.35232 0.02820 23.724 398.26 0.00597 
3 3.250 0.125 0.60145 0.40616 1.4417 0.22384 0.01946 9.1538 293.99 0.00441 
3.204 0.148 0.60148 0.40646 1.4173 0.22606 0.01961 9.3318 296.09 0.00444 
sol 3.124 0.188 0.60154 0.40700 1.3738 0.23005 0.01988 9.6603 299.86 0.00450 
40 3.068 0.216 0.60158 0.40739 1.3430 0.23297 0.02008 9.9056 302.58 0.00454 
sade 3.018 0.241 0.60162 0.40775 1.3148 0.23567 0.02026 10.136 305.08 0.00458 
2.992 0.254 0.60164 0.40794 1.2998 0.23711 0.02036 10.261 306.40 0.00460 
igs 2.922 0.289 0.60170 0.40846 1.2593 0.24112 0.02064 10.130 310.05 0.00465 
80 2.900 0.300 0.60171 0.40863 1.2463 0.24241 0.02072 10.289 311.23 0.00467 
oats 2.875 0.312 0.60173 0.40882 1.2315 0.24391 0.02083 10.864 312.58 0.00469 
pane 2.687 0.406 0.60190 0.41036 1.1161 0.25608 0.02165 12.003 323.33 0.00485 
160 2.626 0.437 0.60197 * 0.41090 1.0775 0.26040 0.02195 12.426 327.06 0.00490 
see 2.300 0.600 0.60234 0.41411 0.85914 0.27739 0.02378 15.287 349.47 0.00524 
314 3.744 0.128 0.60117 0.40328 1.6828 0.20354 0.01808 7.6370 273.91 0.00411 
: 3.732 0.134 0.60118 0.40334 1.6772 0.20398 0.01811 7.6669 274.35 0.00412 
30 3.704 0.148 0.60119 0.40349 1.6646 0.20499 0.01818 7.7377 275.38 0.004138 
; 3.624 0.188 0.60123 0.40392 1.6280 0.20797 0.01838 7.9492 278.41 0.00418 
40 3.548 0.226 0.60127 0.40435 1.5921 0.21092 0.01858 8.1635 281.37 0.00422 
3.438 0.281 0.60134 0.40499 1.5379 0.21544 0.01889 8.4992 285.84 0.00429 
80 3.364 0.318 0.60138 0.40544 1.5006 0.21863 0.01911 8.7438 288.97 0.00433 
os 3.312 0.344 0.60141 0.40576 1.4743 0.22096 0.01926 8.9256 291.23 0.00437 
8 162 0.469 0.6C159 0.40743 1.3393 0.23329 0.02010 9.9327 302.88 0.00454 
2 0.60186 0.41001 1.1418 0.25328 0.02146 320.89 0.00481 
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FLANGE TAPS—(Continued) 





Nominal Schedule Inside Wall 0.007 0.076 65 


s 1 0.5 0.034 
pipe size number Diameter thickness 0.5993 ——-0.364+- Vi 0.4 (1-3) ° 0.07+ Di «—«-:«9.009-+- “DH p2 +3 





0.60095 0.40089 
0.60095 0.40094 
0.60096 0.40101 
0.60098 0.40122 
0.60100 0.40142 
0.60101 0.40158 
0.60104 0.40188 
0.60105 0.40200 
0.60107 0.40220 
0.60108 0.40230 
0.60109 0.40248 
0.60111 0.40260 
0.60113 0.40285 
0.60117 0.40325 
0.60123 0.40391 
0.60130 0.40462 
0.60134 0.40499 
0.60152 0.40681 


0.18781 0.01701 6.6088 

0.18815 0.01703 6.6293 

0.18860 0.01706 6.6569 

0.18990 0.01715 6.7380 

0.19124 0.01724 6.8219 

0.19225 0.01731 6.8857 

0.19419 0.01744 7.0102 

0.19500 0.01750 7.0625 

0.19633 0.01759 7.1492 

0.19697 0.01763 7.1914 

0.19820 0.01772 7.2735 

0.19900 0.01777 7.3266 

0.20069 0.01789 7.4404 

0.20333 0.01807 7.6222 ° 

0.20789 0.01838 7.9438 . 0.00417 
0.21285 0.01871 8.3061 ° 0.00425 
0.21543 0 01889 8.4992 ‘ 0.00429 
0.22863 0.01979 9.5425 0.00448 


eh fed me fe fret fre fe ft fet fd fet eed feet fet fe fe fed 
a « & oe. 6. 6. 2. 6 6.8, 0.8 Soe. e Beon @ 


0.60069 0.39783 
0.60074 0.39848 
0.60075 0.39864 
0.60079 0.39910 
0.60083 0.39958 
0.60092 0.40060 
0.60102 0.40170 


0.16907 0.01574 5.5518 235.92 0.00354 
0.17290 0.01600 5.7531 240.44 0.00361 
0.17412 0.01608 5.8060 241.58 0.00362 
0.17665 0.01625 5.9576 244.78 0.00367 
0.17958 0.01645 6.1218 248.11 0.00372 
0.18593 0.01688 6.4942 255.20 0.00383 
0.19306 0.01737 6.9375 262.94 0.00394 


0.14953 0.01441 4.6445 211.38 0.00317 
0.14981 0.01443 4.6560 211.75 0.00318 
0.15001 0.01444 4.6645 212.02 0.00318 
0.15081 0.01450 4.6981 213.08 0.00320 
0.15163 0.01445 4.7326 214,15 0.00321 
0.15236 0.01460 4.7636 215.10 0.00323 
0.15244 0.01460 4.7671 215.21 0.00323 
0.15511 0.01479 4.8832 218.66 0.00328 
0.15679 0.01490 4.9585 220.81 0.00331 
0.15889 0.01504 5.0543 223.47 0.00335 
0.16089 0.01518 5.1480 225.97 0.00339 
0.16636 0.01555 5.4140 232.67 0.00349 
0.17210 0.01594 5.7105 239.50 0.00359 


-13018 0.01309 3.9415 183.87 0.00276 
-13028 0.01310 3.9447 184.02 0.00276 
-13061 0.01312 3.9552 184.53 0.00277 
-13083 0.01314 3.9622 184.87 0.00277 
-13107 0.01315 3.9698 185.23 0.00278 
-13136 0.01317 3.9788 185.66 0.00278 
-13154 0.01318 3.9846 185.94 0.00279 
-13195 0.01321 3.9978 186.56 0.00280 
-13265 0.01326 4.0205 187.61 0.00281 
-13300 0.01328 4.0318 188.12 0.00282 
.13312 0.01329 4.0360 188.32 0.00282 
-13349 0.01332 4.0481 188.86 0.00283 
-13400 0.01335 0.0648 189.61 0.00284 
-13504 0.01342 4.1000 191.16 0.00287 
-13557 0.01346 4.1180 191.94 0.00288 
-13721 0.01357 4.1746 194.32 0.00291 
-6938 -13780 0.01361 4.1951 195.16 0.00293 
-6617 -13955 0.01373 4.2577 197.67 0.00296 
.6282 0.14142 0.01386 4.3262 200.31 0.00300 
-6042 -14273 0.01394 4.3752 202.13 0.00303 
5923 -14339 0.01399 4.4004 203.05 0.00304 


hr DO DO po fy fo 


0.60041 0.39431 
0.60042 0.39436 
0.60%42 0.39440 
0.60043 0.39455 
06.0044 0.39471 
0.60045 0.39484 
0.60045 0.39486 
0.60049 0.39536 
0.60052 0.39566 
0.60054 .39604 
0.60057 39640 
0.60065 39736 
0.60073 39834 


NWNMNNWMNMpPNMMP Nw hdr 
ee eG 2S we od el ng a ek 


~ 


0.60014 
0.60014 
0.60015 
0.60015 
0.60016 
0.60016 
0.60016 
0.60017 
0.60018 
0.60018 
0.60018 
0.60019 
0.60020 
0.60021 
0.60022 
0.60024 
0.60025 
0.60027 
0.60030 
0.60032 
0.60033 


-39036 
-39039 
39046 
39051 
39056 
39062 
-39066 
-39075 
39090 
39098 
39100 
-39108 
-89119 
.39141 
389152 
-39186 
-39198 
.39234 
-39272 
-39298 
-39312 


8365 
8346 
8288 
8240 
8202 
.8145 
8107 
-8002 
7898 
7832 
-7813 
7738 
7644 
7447 
-7345 
7048 


tormnmrpyt 


~] 


csosocoscosoeos SosooS 


oo 


oooo 


hor Mwronw rom te ron 


SCocoococoooooooooooo 


oo 


rororr 


oo 


0.59997 0.38760 .0741 
0.59998 0.38763 0711 
0.59998 0.38767 3.0680 
0.59998 0.388774 -0619 
0.59999 0.38781 -0568 
0.59999 0.88787 0507 


-11820 0.01228 3.6040 164.55 0.00247 
-11834 0.01229 3.6075 164.79 0.00247 
-11850 0.01230 3.6115 165.06 0.00248 
-11878 0.01232 3.6187 165.54 0.00248 
-11906 0.01234 3.6257 0.00249 
-11933 0.01235 3.6327 ° 0.00250 
0.60000 0.38797 0426 -11973 0.01238 3.6430 15 0.00251 
0.60000 0.38801 0395 -11990 0.01239 3.6474 . 0.00251 
0.60000 -38808 -0334 -12020 0.01241 3.6552 . 0.00252 
0.60002 -38834 -0113 -12128 0.01249 3.6338 . 0.00255 
0.60002 -38842 -0052 -12162 0.01251 3.6927 . 0.00255 
0.60003 0.38858 -9912 .12228 0.01256 3.7106 ° 0.00257 
0.60005 .88890 -9633 -12368 0.01265 3.7493 o 0.00260 
0.60006 -38899 -9564 -12405 0.01268 3.7597 2 0.00261 
0.60007 0.38924 -9010 0.12516 0.01275 3.7912 ° 0.00264 
0.60010 -38969 8254 -12714 0.01289 3.8490 ° 0.00269 
0.60011 -38988 8799 -12797 0.01294 3.8738 47 0.00271 
0.60012 0.39007 8634 -12882 0.01300 . 3.8996 yf 0.00273 


coe 
coocoo 


oso 


DO PO DO 1S PY PO PO © Co Go CO CO OO OO 


0.59987 -28563 3.2348 .11051 0.01175 3.4266 
0.59987 .82566 3.2327 -11061 0.01176 3.4288 
0.59987 0.88569 -11074 0.01177 3.43815 
-59987 .38572 3.2284 -11082 0.01178 3.4332 
-59987 88577 3.2242 -11101 0.01179 3.4372 
59988 0.38580 3.2210 11115 0.01180 3.4403 
-59988 .38586 3.2168 .11135 0.01181 3.4447 
59988 -88588 3.2146 0.11145 0.01182 3.4468 
59988 -38594 3.2104 11167 0.01183 3.4514 
59989 .38600 3.2051 .11188 0.01185 

59989 -38606 3.2009 11211 0.01186 

-59990 .388617 3.1914 11255 0.01189 

59990 .88629 3.1819 .11301 0.01192 

.59991 .38641 3.1714 -11348 0.01196 

59992 .38653 3.1620 -11395 0.01199 0.00236 
59993 -388685 3.1360 -11519 0.01207 3. 0.00239 
-59994 0.388692 3.1308 11545 0.01209 3.5372 59.80 0.00240 
.59995 0.38718 3.1090 .11651 0.01216 3.5625 -65 0.00242 
.59997 0.38745 3.0864 -11762 0.01924 3.55 of 0.00245 
.5°998 0.28767 3.0680 -11848 0.01230 3. 5. 0.00248 
59999 C.38788 3.0497 -11938 0.01236 J BE 0.00250 


0.00226 
0.00226 
0.00227 
0.00227 
0.00228 
0.00228 
0.00229 
0.00229 
9.00230 
0.00230 
0.00231 
0.00232 
0.00233 
0.00234 


0.330 
0.344 
0.375 
0.406 
0.438 
0.500 
0.562 
0.625 
0.687 
0.843 
0.875 
1.000 
1.125 
1.219 
1.312 


eoocooooceo 


= 
eee ee eee ee 


Oona KQanananogncwcn 
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FLANGE TAPS—(Continued) 
Nominal Schedule _Inside Wall 0.007 0.076 2. 0.5 0.034 65 530 15 B 
pipe size number Diameter thickness 0.5993--p,—:0.364-+- Vb 0.4\ 1.6— 57 0.07+ 5, 0.009+-p, D2+3 VD 0" 
i (8) 
14 13.624 0.188 0.59981 0.38459 3.3165 0.10669 0.01150 3.3502 143.59 0.00215 
sind 13.560 0.220 0.59982 0.38464 3.3122 0.10687 0.01151 3.3535 148.93 0.00216 
ain 13.524 0.238 0.59982 0.38467 3.3111 0.10697 0.01151 3.3554 144.12 0.00216 
10 13.500 0.250 0.59982 0.38468 3.3090 0.10704 0.01152 3.3567 144,25 0.00216 
20 13.375 0.812 0.59982 0.38478 3.3014 0.10738 0.01154 3.3634 144.92 0.00217 
30 13.250 0.375 0.59983 0.38488 3.2938 0.10774 0.01157 3.3702 145.60 0.00218 
ial 13.188 0.406 0.59983 0.38489 3.2906 0.10791 0.01158 8.3737 145.94 0.00219 
40 18.125 0.437 0.59983 0.38493 3.2862 0.10810 0.01158 3.3778 146.29 0.00219 
a 13.062 0.469 0.59984 0.38503 3.2819 0.10828 0.01160 3.3810 146.31 0.00219 
wie 13.000 0.500 0.59984 0.88508 3.2787 0.10846 0.01162 3.3846 147.00 0.00220 
60 12.814 0.593 0.59985 0.38523 3.2669 0.10902 0.01165 3.3959 148.06 0.00222 
oa 12.750 0.625 0.59985 0.38528 3.2626 0.10922 0.01167 3.3999 148.48 0.00223 
dint 12.688 0.656 0.59985 0.38533 3.2583 0.10941 0.01168 3.4038 148.76 0.00223 
80 12.500 0.750 - 0.59986 0.38550 3.2455 0.11000 0.01172 3.4160 149.91 0.00225 
100 12.125 0.937 0.59988 0.38583 3.2789 0.11124 0.01180 3.4421 152.21 0.00228 
120 11.876 1.062 0.53989 0.38705 3.2009 0.11210 0.01186 3.4609 153.79 0.00231 
140 11.500 1.250 0.59991 0.38741 3.1714 0.11348 0.01196 3.4915 156.29 0.00284 

ssi 11.313 1.344 0.59992 0.38760 3.1568 0.11420 0.01200 3.5078 157.58 0.00236 
160 11.188 1.406 0.59993 0.38772 3.1464 0.11469 0.01204 3.5193 158.45 0.00238 
16 as 15.624 0.188 0.59975 0.38323 3.4199 0.10200 0.01118 3.2663 134.08 0.00201 
we 15.524 0.238 0.59975 0.38329 3.4155 0.10221 0.01119 3.2697 134.52 0.00202 
10 15.500 0.250 0.59975 0.38330 3.4144 0.10226 0.01119 3.2706 134.62 0.00202 
sai 15.438 0.281 0.59975 0.38334 3.4110 0.10239 0.01120 3.2727 134.89 0.00202 
20 15.375 0.312 0.59976 0.38338 3.4088 0.10252 0.01121 3.2750 135.17 0.002038 
sn 15.312 0.344 0.59976 0.38342 3.4055 0.10265 0.01122 3.2772 135.44 0.00203 
30 15.250 0.375 0.59976 0.38346 3.4021 0.10279 0.01123 3.2795 135.72 0.00204 
wos 15.188 0.406 0.59976 0.38350 3.3999 0.10292 0.01124 3.2818 136.00 0.00204 
15.124 0.438 0.59976 0.38354 3.3966 0.10306 0.01125 3.2842 136.28 0.00204 
we 15.062 0.469 0.59976 0.38358 3.3933 0.10320 0.01126 3.2865 136.56 0.00205 
40 15.000 _ 0.500 0.59977 0.38362 3.3900 0.10333 0.01127 3.2889 136.84 0.00205 
nee 14.938 0.531 0.59977 0.38366 3.3878 0.10347 0.01128 3.2913 187.13 0.00206 
60 14.688 0.656 0.59978 0.38383 3.3745 0.10404 0.01131 3.3013 138.29 0.00207 
ee 14.625 0.687 0.59978 0.38387 3.3712 0.10419 0.01132 3.3039 138.59 0.00208 
sn 14.500 0.750 0.59978 0.88396 3.3646 0.10448 0.01134 3.3092 139.18 0.00209 
80 14.314 0.843 0.59979 -038409 3.3547 0.10493 0.01138 3.3172 140.09 0.00210 
100 13.938 1.031 0.59980 0.38436 3.3340 0.10587 0.01144 3.3346 141.96 0.00213 
120 18.564 1.218 0.59982 0.38464 3.3133 0.10686 0.01151 3.3533 143.91 0.00216 
140 13.126 1.437 0.59983 0.38498 3.2862 0.10809 0.01159 3.3773 146.29 0.00219 
oe 13.000 1.500 0.59984 0.88508 3.2787 0.10846 0.01161 3.3846 147.00 0.00220 
160 12.876 1.562 0.59984 0.88518 3.2701 0.10883 0.01164 3.3920 147.70 0.00222 
18 10 17.500 0.250 0.59970 0.38217 3.4974 0.09857 0.01094 3.2122 126.69 0.00190 
20 17.375 0.312 0.59970 0.38223 3.4918 0.09878 0.01096 3.2153 127.15 0.00191 
iss 17.250 0.375 0.59970 0.38230 3.4872 0.09898 0.01097 3.2184 127.61 0.00191 
30 17.125 0.437 0.59971 0.38236 3.4827 0.09920 0.01098 3.2216 128.07 0.00192 
ina 17.000 0.500 0.59971 0.38243 3.4782 0.09941 0.01100 3.2249 128.54 0.00193 
40 16.874 0.563 0.59971 0.38250 3.4726 0.09963 0.01101 3.2283 129.02 0.00194 
nie 16.813 0.594 0.59972 0.38253 3.4703 0.09974 0.01102 3.2299 129.26 0.00194 
mn 16.750 0.625 0.59972 0.88257 3.4680 0.09985 0.01103 3.2317 129.50 0.00194 
60 16.564 0.718 0.59972 0.88267 3.4602 0.10019 0.01105 3.2369 130.22 0.00195 
cm 16.500 0.750 0.59972 0.38271 3.4579 0.10030 0.01106 3.2388 130.48 0.00196 
se 16.375 0.812 0.59973 0.38278 3.4523 0.10053 0.01108 3.2424 131.28 0.00197 
80 16.126 0.937 0.59973 0.38293 3.4422 0.10101 0.01111 3.2500 131.98 0.00198 
100 15.688 1.156 0.59974 0.88319 3.4233 0.10187 0.01117 3.2641 133.81 0.00201 
120 15.314 1.348 0.59976 0.38342 3.4055 0.10265 0.01122 3.2772 135.75 0.00204 
140 14.876 1.562 0.59977 0.38370 3.3844 0.10361 0.01128 3.2937 137.41 0.00206 
sas 14.625 1.687 0.59978 0.38387 3.3712 0.10427 0.01132 3.3039 138.59 0.00208 
160 14.500 1.750 0.59978 0.38396 3.3646 0.10448 0.01134 3.3092 139.18 0.00209 

20 10 19.500 0.250 0.59966 0.38121 3.5637 0.09564 0.01074 3.1709 120.02 0.00180 
oe 19.374 0.313 0.59966 0.38127 3.5602 0.09581 0.01075 3.1732 : 120.41 0.00181 
20 19.250 0.375 0.59966 0.38132 3.5556 0.09597 0.01077 3.1754 120.80 0.00181 
sl 19.124 0.438 0.59967 0.38138 3.5522 0.09614 0.01078 3.1777 121.20 0.00182 
30 19.000 0.500 0.59967 ~ 0.38144 3.5487 0.09632 0.01079 3.1801 121.59 0.00182 
si 18.875 0.562 0.59967 0.38149 3.5441 0.09649 0.01080 3.1824 121.99 0.00183 
40 18.814 0.593 0.59967 0.38152 3.5418 0.09658 0.01081 3.1837 122.19 0.00183 7 
Re 18.750 0.625 0.59967 0.38155 3.5407 0.09667 0.01081 3.1849 122.40 0.00184 
60 18.376 0.812 0.59968 0.38173 3.5281 0.09721 0.01085 3.1925 123.64 0.00185 
sa 18.250 0.875 0.59968 0.38179 3.5236 0.09740 0.01086 3.1952 124.06 0.00186 
sits 18.188 0.906 0.59968 0.38182 3.5213 0.09749 0.01087 3.1965 124.27 0.00186 
80 17.938 1.031 0.59969 0.38194 3.5122 0.09787 0.01090 3.2020 125.14 0.00188 

100 17.500 1.250 0.59970 0.38217 3.4974 0.09857 0.01094 3.2122 126.69 0.00190 
sine 17.438 1.281 0.59970 0.38220 3.4940 0.09867 0.01095 3.2138 126.92 0.00190 
120 17.000 1.500 0.59971 0.38248 3.4782 0.09941 0.01100 3.2249 128.54 0.00193 
140 16.500 1.750 0.59972 0.38271 3.4579 0.10030 0.01106 3.2388 130.48 0.00196 
i. 16.313 1.844 0.59973 0.38282 3.4501 0.10065 0.01108 3.2448 131.22 0.00197 
160 16.126 1.937 0.59973 0.38293 3.4422 0.10101 0.01111 3.2500 131.98 0.00198 
22 re 21.398 0.301 0.59963 0.38043 3.6169 0.09337 0.01059 3.1420 114.57 0.00172 
we 21.375 0.312 0.59963 0.38044 3.6157 0.09339 0.01059 3.1423 114.63 0.00172 
21.320 0.340 0 59963 0.38046 3.6146 0.09345 0.01059 3 1430 114.78 0.00172 
21.812 0.344 0.59963 0.38046 3.6146 0.09346 0.01060 3.1431 114.80 0.00172 
21.250 0.375 0.59963 0.38049 3.6122 0.09353 0.01060 3.1439 114.97 0.00172 
21.200 0 400 0.599638 0.88051 3.6111 0.09358 0.01060 3.1446 115.11 0.00173 
21.188 0.406 0.59963 0.38051 8.6111 0.09360 0.01060 3.1448 115.14 0.00173 
21 125 0.438 0.59963 0.38054 3.6099 0.09367 0.01061 3.1456 115.31 0.00173 
21.062 6.469 0.59963 0.38056 3.6076 0.09374 0.01061 3.1465 115.48 0.00173 
21.000 0.500 0.59963 0.38058 3.6064 0.09381 0.01062 3.1474 115.66 0.00173 
es 20.875 0.562 0.59964 0.38063 3.6030 0.09895 0.01063 3.1492 116.00 0.00174 

24 10 23.500 0.250 0.59960 0.37968 3.6649 0.09128 0.01045 3.1177 109.33 0.00164 
is 23.376 0.312 0.59960 0.37972 3.6625 0.09139 0.01045 3.1190 109.62 0.00164 
20 23.250 0.375 0.59960 0.37976 3.6602 0.09150 0.01046 3.1202 109.92 0.00165 
oon 28.125 0.437 0.59960 0.37980 3.6578 0.09162 0.01047 3.1216 110.21 0.00165 
ae 23.000 0.500 0.59960 0.37985 3.6543 0.09174 0.01048 3.1229 110.51 0.00166 c 
30 22.876 0.562 0.59961 0.37989 3.6508 0.09186 0.01049 3.1242 110.81 0.00166 a 
are 22 750 0.625 0.59961 0.37993 3.6484 0.09198 0.01049 3.1256 111.12 0.00167 Lc 
40 22.626 0.687 0.59961 0.37998 3.6461 0.09210 0.01050 3.1270 111.42 0.00167 : 
wl 22.500 0.750 0.59961 0.38002 3.6438 0.99222 0.01051 3.1284 111.73 0.00168 
60 22.125 0.937 0.59962 0.38016 3.6344 0.09260 0.01054 3.1328 112.68 0.00169 
oa 21.938 1.031 0.59962 0.38023 3.6297 0.09279 0.01055 3.1350 113.16 0.00170 
80 21.564 1.218 0.59962 0.38037 3.6204 0.09319 0.01058 3.1898 114,13 0.00171 

100 21.000 1.500 0.59963 0.38058 8.6111 0.09331 0.01062 3.1474 115.66 0.00173 
120 20.500 1.750 0.59964 0.38078 3.5925 0.09439 0.01066 3.1547 117.06 0.00176 
140 19.876 2.062 0.59965 0.38105 3.5752 0.09516 0.01071 3.1645 118.88 0.00178 
sail 19.625 2.187 0.59966 0.38116 3.5671 0.09548 0.01073 3.1688 119.64 0.00179 
19.376 0.59966 0.38126 8.5602 0.09580 0.01075 3.1731 0.00181 
























THE PETROLEUM ENGINEER, June, 1951 








THE PETROLEUM ENGINEER, June, 1951 





DRY SCRUBBER 


“ses “0 liguids to scrub natural gas 


The phenomenal growth of the natural gas 
industry has presented problems of cleaning 
gas both at the well, in transmission, and at 
distribution points. 

Aerotec offers a solution to these problems 
by the use of small diameter centrifugal tubes 
removing foreign matter, solids and liquids, 
leaving the gas dry and clean. 

Hundreds of installations prove this method 
to be a most effective way of scrubbing natural 
gas. Installations, such as the Texas Eastern 
Transmission Corporation Station shown above, 


Canadian Affiliates 
TC. CHOWN, Ltd., 1440 St. Catherine St., W., Montreal 25, Quebec. 


50 Abell St., Toronto 3, Ontario 


Manufacturers 


handle millions of standard cubic feet of gas 
every day. In the Aerotec Gas Scrubber, the 
gas is cleaned without using any liquid as a 
scrubbing medium. Many natural advantages 
accrue to this method. The use. of Aerotec 
Scrubbing elements in high pressure casings 
provides a safe, simple method of scrubbing gas. 

Why not talk over your problems with our 
Project Engineers. Their wide experience in 
the industry will be of inestimable value to 
you. Write for catalog No. 501. 


Project Engineers 


THE THERMIX CORPORATION 
GREENWICH, CONN. 


THE AEROTEC CORPORATION 





To obtain more information on products advertised see page E-45 
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Where: 
determination of K, are as follows: Ween 4. E=D, (830 — 50008 + 


2 __ 4200 B) 
1. For flange taps: 90008 + 
















» 3 pao 
5. B= , for flange taps 
K. = 0.5993 + 907 + wD, | 
4, 3= D + 75, for pipe taps 
.076 
( 0.364 + od 40.4 
1 





The solution of 4 above ma} be 
eliminated from the calculations as 
shown below: 





5 0.5 5/2 
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0.034 Since: 
(0.009 oy (0.5 — B)*” K. 
eis k= 1 SE 
o é : —————_—_—— 
5 — 0.7) 5/2 , 10° D 
| ( Bf 3) . J. W. J. Bercher resigned from Tide x De 
Water Associated Oil agro Ae And since: 
f 10 years in gas ‘ 
2. For pipe taps: pene aie coals plants, to accept E = D, (830 — 50008 + 90008 . 
the position of engineering inspector — 42008° 4 B) 
4 0.0182 with Texas Eastern Transmission Cor- 
i= 0.5925 T D, + poration. He became eggs aed Then if: 
: f Division or rex . 
0.06 , 0.225 Sakibetn any ak Taeh peer. J — (830 — 50008 + 90008 L 
(0.4—S5*) + {0.935 ou ae — 42008°) 5 
™ a ; ciicectie E=D, (J +B) 
by — di ter of the orifice a oe ae ins 
p> + 1.358% + wu —— “ “ — of pipe at the up- Substituting in 3: : 
; stream pressure connection. a K, - IN 
ee After K, is determined, K may be Ke= "75, JB) | 
K. = coefficient of discharge when —sund from the relation: - 10° < D, | 
the Reynolds number is equal 2 K, K. ' A 
to 00.000015D a. o— SE 000015] 0.000015 
—= ratio of orifice diameter to up- 1 +p 140 , + a a 
| stream pipe diameter D,/D, 2 
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You can drill rock 35% faster with 
Jaeger “new standard” 250 cfm compressor 


| 250 cfm of 100 lb. air (instead of usual 210 cfm) runs 2 heavy rock Att 
: drills at full pressure instead of weak 70 Ibs. The tools hit faster and Ree 
harder, will drill 35% faster than the same tools run by any 210 cfm aly 

compressor. For line testing and backfill tamping, Jaeger 
standard” 125 cfm offers comparable advantages over 105 
pressors. See your Jaeger distributor or send for Catalog. 


“new y vf j 
cfm com- 


THE JAEGER MACHINE CO., 662 Dublin Ave., Columbus 16, Ohio 


Sales and service in 130 cities 


PORTABLE COMPRESSORS SELF-PRIMING PUMPS © CONCRETE MIXERS 
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Map shows microwave systems installed or being installed by pipe line companies. 


Microwave Communications Systems 


Factors to be considered in installing this 


newest of pipe line communication methods 


Some 12 or more major pipe line 
companies already have, or are now 
installing, microwave communication 
systems. 

Communication, remote operation, 
and telemetering requirements of sev- 
eral of the long haul pipe lines con- 
structed, or under construction in 
1950 and 1951, are to be provided 
through the unique method used in 
microwave. 

The ready acceptance of this de- 
velopment in the art of communica- 
tion indicates the great need for an 
improved system of communication, 
such as this new technique developed 
since World War II. 
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W. T. BULLA 


The tremendous volume of volatile 
oils and natural gas being transported 
daily from the producing areas to 
the large centers, for use in essential 
industry and the heating of homes, 
are so depended upon by the Ameri- 
can people that the pipe line company 
must and does adopt every improved 
tool to insure the function of its lines 
in delivering its particular commodity 
regularly each day of the year. 

It is most desirable that the com- 
munication system be as positive and 
reliable as possible, therefore it is felt 
that the adoption of a microwave sys- 


EXCLUSIVE 








The Author 


W. T. Bulla. 
has engaged in 
communication 
work for the 
last 25 years 
with oil and gas 
companies. He 
has been active 
in radio matters 
for a number of 
years represent- 
ing the Ameri- 
can Gas Asso- 
ciation. He is 
presently employed by Natural Gas 
Pipeline Company of America as -as- 
sistant superintendent of operations, 
with headquarters in Chicago, Illinois. 
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HERE’S THE 


Vital Power Center 


THAT ASSURES THE UNIFLO UTC-16 A 


“CLEAN SWEEP” 


Worthington’s timed scavenging 









system proves a valuable 
aid to outstanding 
fas engine compressor 


performance 





Nothing in recent years has attracted as much 
notice as the quick success of Worthington’s uniflo 
UTC-16. For, here is peak economy and efficiency in 
gas transmission and many petroleum processing 





services — proved by exhaustive testing under of 
actual working conditions. fo 
Uniflo Scavenging... 






ESSENTIAL FEATURES A Truly Great Improvement 





@ complete removal of exhaust gas : ; , ; cc 
: : ily , A major factor in the UTC-16’s outstanding per- 
@ more thorough charging with gas and air : ’ : : se 
pi ligebage : : formance is the Worthington uniflo scavenging 
@ positive timing for optimum combustion Beta ; W 
; : principle. Concentrated in the Vital Power Center — 6 
e@ effective supercharging . , : ! 
ae De see illustration — the uniflo method assures a thor- 
@ low operating temperature prevents : | icniae al 7 ‘Sana Lene 
carbonization ee rough-going Cleansweep fresu ting in many 
@ uniform cylinder temperature results in equal _ 


wall stress eliminating harmful stresses. 


RESULTS: less down-time ...lower- 
cost maintenance ... higher efficiency. 


— <7 I TTIED ¢’ \ TRS —_—_ = 
SHINN = IO WSs 
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Advanced Features Of The UTC-16 





1 360° inlet ports with directional 
flow. 


2 Large exhaust valves. Cam- 
operated — positive timing — extra 
large exhaust passages. 

3 Cylinder head cooling. Large 


passages — water carefully directed for 
uniform cooling. 


4 Metal-to-metal joints. Cylinder 
heads seat on liners — no gaskets. 





ich 


fits for smoother operation. It is the first time this 


5 Positive lubrication. Entire run- 
ning gear pressure lubricated. 

6 Lube oil pump. Low speed direct 
connected . . . readily accessible. 

7 Cast-in lubricating oil mani- 
folds. Jointless —no internal connec- 
tions — large sump. 

8 Large scavenging air supply. 
Multiple air pumps — reciprocating type 
two scavenging reservoirs one on each 
side of engine —large elbows from 


reservoirs to ports. 

9 Well-spaced compressor cylin- 
ders. Complete accessibility of cylinders 
and crossheads — permits use of large 
cylinders. 

10 Large bearing area. Low unit 
pressure ...cool running ...long life 
... four studded bearing caps... pre- 
cision-type bearing shells. 

ll Gear driven camshaft. Positive, 
quiet operation. 








cycling and stabilization of gases... in petro- 


iflo type of scavenging has been adapted toenginecom- — chemical processing of products made from natural 

y in pressor duty and its incorporation with the ad- _— gas under pressure . . . in many refrigeration appli- 
ing vanced over-all UTC-16 design marks the beginning _ cations. 

me — Ae SEN, SOE Sa ge The uniflo UTC-16 is built in sizes ranging from 

e. 

800 to 2,000 hp. If you have a process where gas 

Versatility must be compressed, and a suitable gas fuel is avail- 

While designed primarily as a pipeline gasengine —_ able, make a point of investigating this outstanding 

-~ compressor, the UTC-16 is suitable for many other —_ angle gas engine compressor. For further proof that 

om services, including: pressure maintenance on oil there's more worth in Worthington, contact our nearest 


r— 


wells .. . in natural gasoline plants . . . in oil re- 


Branch Office, or write the Worthington Pump and 
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fineries, for solvent extraction, vapor recovery, re- 





To obtain more information on products advertised see page E-45 


Machinery Corporation, Engine Sales Div., Buffalo, N.Y. 







































































heights should be a joint venture of 
representatives of the microwave 
manufacturer and the pipe line com. 
pany. Their efforts will have a great 
effect on the entire system from the 
standpoint of propagation and cost. 

The narrow microwave beam 
is projected from one repeater sta- 
tion to another, in straight lines, just 
as visible light moves, therefore, the 
survey crew. must set up theoretical 
paths to be utilized if the beam can 
be kept clear from all obstacles such 
as higher ground, trees, etc. This can 
be done to some extent by the selec- 
tion of locations or high terrain and 
the utilization of the highest tower 
permissible within the limits of satis- 
factory rigidity, and of course the 
cost of the site towers and equipment 
must be considered, as well as the cost 
of providing electric power. 

This means that the repeater sta- 
tions will occur every 15 to 30 miles, 
although if exceptionally high ground 
is available, locations might he as 
distant as 50 to 100 miles. 

Inasmuch as these repeater stations 
are unattended and usually at remote 
locations, every consideration must 
be given to an installation that will 
afford reasonable protection to the 
service. In this respect the utilization 
of masonry block buildings lend 
themselves quite well to such loca- 
tions, and certain types of fencing 
may also be desirable as further pro- 
tection. 

A high degree of reliability and 
continuity of service can be provided 
by automatic switching of standby 
" RF equipment on the failure of any 
A typical assembly for a repeater station. of the radio frequency apparatus. It 





tem, and the installation of it, must 
be approached carefully. 

The fact that such a large number 
of pipe line companies are adopting 
microwave as a principal means 
of communication, and many of 
them over long distances, indicates 
the approval given this means of 
communication. 





\fter deciding upon the use of a ree 
private microwave system, one of the oe 
first steps is to select the route of the type 
system, which must be closely parallel tors 
to the route of the pipe line, at the pun 
same time allowing for the selection nate 
of high ground for the location of asi 
repeater stations. 

The selection of repeater station lo- 
cations and determination of tower In 

surt 

end 

air | 

thes 

Microwave station: operating a 
as a spur off a main blo 

ryin 


repeater six miles away. 
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DIRT and CORROSION 
Can't Harm These Motor 


eames OPERATION in the corro- 
sive atmosphere of a Mexican oil 
tefinery does not affect the operation of 
these three Allis-Chalmers 450 hp tube- 
type totally-enclosed, fan-cooled mo- 
tors driving Allis-Chalmers centrifugal 
pumps. Cleaning is practically elimi- 
nated, but can be done quickly and 
easily if required. 


How Tube Cooling Works 
In this motor design, a nest of tubes 
surrounds the stator. (You can see the 
ends of the tubes in the picture.) The 
air inside the motor is circulated around 
these tubes by fans, transferring inter- 
nal heat to the tubes. A powerful fan 
blows outside air through the tubes car- 
fying away the heat. Tubes are straight 
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and smooth. There are no pockets or 
crevices where dirt can collect. If oily 
dirt should stick to the tubes, it can 
be removed with a long-handled brush 
without stopping the motor. 

Because of this highly efficient cool- 
ing system, tube-type totally-enclosed, 
fan-cooled machines can be built in 
much larger sizes than conventional 
TEFC machines. Explosion-proof mo- 
tors of similar design are built in the 
same ratings. 

Ideal for outdoor operation, tube-type 
TEFC motors are also widely used for 











indoor installations subject to adverse 
ambient conditions. 


Unit Responsibility 
Allis-Chalmers can furnish the com- 
plete unit — motor, control, drive and 
pump — of coordinated design and 
manufacture with one guarantee. Dis- 
cuss your application problems with 
your Allis-Chalmers representative, or 
write Allis-Chalmers, 
Milwaukee 1, Wiscon- 
sin, for Bulletin 
05B7150. A-3344 





ALLIS-CHALMERS 
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is felt that this protection is necessary 
in any system where more than two 
voice channels are in service and 
where no alternative route is provided. 

Furthermore, as electric power is 
necessary in the operation of this 
equipment, it is advisable to install 
a small power plant, probably to oper- 
ate on gasoline, which is-usually avail- 
able, and which can be transported 
readily. 

The two standby units recom- 
mended provide that in event of a 
failure of the equipment or power 


Equipment house and grounds of an isolated repeater station. 


















PIPELINERS! 


HANDY POCKET GUIDE 
ON PIPELINE WELD X-RAY 



























FUNDAMENTALS 
ai 


PIPE! INE X-R 1) 


rs 








Prepared by Industrial X-Ray 
Engineers, who in the past 4 
years have been retained for 
X-ray inspection of over 12,000 
miles of pipeline. Contains a 
wealth of material, complete 
with illustrations on what pipe- 
line X-ray is and how it works. 


Send for your free copy today 


Available in quantities for 
distribution to employees. 


Industrial X-Ray Engineers 


P. O. BOX 1256-C 
TULSA, OKLAHOMA 





Twin towers showing passive reflector 
at top and concrete building 
of microwave repeater station. 


Sl We A 


supply, the automatic switching panels 
will pick up the standby units and 
disconnect the units or sources that 
have failed. 

These failures may readily be 
transmitted to certain maintenance 
headquarters automatically through 
the fault location units in order that 
maintenance men may follow up to 
correct the diificulty. 

Microwave systems are available in 
any number of voice channels up to 
24, although most of the systems now 
being installed have an average of 5 
activated channels. 

In addition to the service derived 
from the microwave channels, many 
of the pipe line companies will tie-in 
VHF radio to provide a connection 
for voice communication from point- 
to-point and to mobile units in com- 
pany cars and planes. kkk 








Some microwave system specifications 








ee 
Manufacturer’s name, address, and Frequency band width Type Number of 
equipment model number and/or name Range (MC) MC Modulation channels 

tote Telephone and Radio  : a—— 

00 Kingsland Road, Clifton, N. J.. ey 1700-2200 5.6 PTM 1 to 23 
eons Electric Company 
Electronics Park, Syracuse, N. Y................. 1850-1990 6 PWM 1 to 24 
Motorola, Inc: 7 
4545 p ror Blvd., ee | 6125-7425 10 FM-3 1 to 24 VC 
Philco Corporation 
Tioga & C Streets, Phila. 34, Pa................. 5925-7425 10 FM-6 1— 32 VC 
Radio Corp. of America 
Front & Cooper Sts., Camden 2, N. J........ 1850-2200 5 FM 1 to 24 


PWM—Pulse width modulation 


FM—Frequency modulation PTM—Pulse time Modulation 














Microwave systems under construction or in service of pipe line companies 











Maximum Channels Appresiaete 
. Frequencies channels length in 
Name Route of microwave system (MC) possible activated miles 
Transcontinental Gas Pipe Line . Falfurrias, Texas to Newark, N. - 1855-1905 12 8 1800 
Pan American Pipe Line Company.... Snyder to San Angelo, Texas... 6705-6805 10 6 100 
El Paso Natural Gas Company........ Topock, Ariz. to 

ee Farmington, N. M........... 5925-7425 23 3 420 
Great Lake Pipe Line Company....... Eldorado to Humbolt, Kansas... 6580-6820 10 1 115 
Panhandle Eastern Pipe Line Co....... Kansas City, Mo. to Tuscala, Iil. 6625-6805 10 5 330 
Trunkline Gas Supply Company... ... McAllen, Tex. to Bourbon, Ill.... 1880-1980 23 8 1000 
Interstate Petroleum Comm., Inc... ... Elk City to Cushing, Oklahoma. 6705-6805 10 2 150 
Texas Illinois Natural Gas Pipe L er Co. con 0, Ill. to Houston, ; . 6625-6805 10 8 1200 
Keystone Pipe Line Company... elphia to Montello, Pa.... 1855-1905 23 2 150 
Humble Pipe Line pene. Sa ee : ene to Big Springs, Tex... . 5900-7000 24 8 400 
Mid-Valley Pipeline Co.. ...... Longview, Tex. to Lima, Ohio... 6625-6805 10 6 1000 
Platte Pipe Line Company........... Casper, Wyo. to Wood River, Ill. 5926-7425 24 5 1000 

Remarks: The information shown above is thought to be reliable, but not guaranteed. In addition to the above there are 4 

number of systems in the planning stage. 
SS 
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IT SHOWS YOU the precision generated gears that 
operate quietly and efficiently through long years 
of service... the completely self-contained circu- 
lating oil system that virtually puts power on vel- 
vet... the extra large precision-ground shafts... 
the oversize, accurately finished bearings... and 
the exceptionally rigid housing. 


IT DOES NOT SHOW YOU the knowledge which has 
been accumulated by Farrel engineers in the mak- 
ing of thousands of gear units for oil field, indus- 
trial and marine service . . . the data obtained from 
customer service reports ...or the extensive tests 
conducted by the company’s research department— 
all of which have contributed to the reputation 
these units have for providing long, trouble-free 
performance with minimum maintenance. 


WHY NO FARREL’ 

SPEED INCREASER HAS 
EVER FAILED IN PIPELINE 
PUMPING SERVICE 


BUT WHY NOT TAKE A MORE THOROUGH LOOK... first, 
at our bulletin 448-A, which describes these speed 
increasers in detail... and, then, at some units in 
actual operation. We shall be glad to send you a 
copy of the bulletin, without cost or obligation... 
and, also, tell you where there are some Farrel speed 
increasers installed in your locality. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, 
Akron, Cleveland, Detroit, Chicago, Portland (Oregon), 
Los Angeles, Salt Lake City, New Orleans 


OIL FIELD REPRESENTATIVES: 
Hercules-Lupfer Engine Sales Co., 124 N. Boston St., Tulsa 1, Okla. 
V. W. Osborne, 860-A M & M Building, Houston 2, Texas 


Tarrel-Birmingham 


To obtain more information on products advertised see page E-45 
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U. S. Tanker Fleet Prospects 


Decline of fleet unlikely through 1951-52; 
but long-range prospects of tankers engaged 


in foreign trades do not appear very bright 


Tue Korean War has arrested, prob- 
ably only temporarily, a slow but 
steady decline that began in 1949 in 
the huge postwar tanker fleet operated 
under the U. S. flag. The active U. S. 
tanker fleet actually increased from 
September 30 to December 31, 1950, 
as 12 vessels of 168,000 deadweight 
tons, which had been laid up, were re- 
turned to service. How long the pres- 
ent strong worldwide demand for tank- 
ers will continue is uncertain, but 
probabilities are that it will prevent 
any further decline in the U. S. fleet 
as a whole, at least through 1951 and 
possibly 1952, 

For the long pull, however, the 38.6 
per cent of the U. S. tanker fleet en- 
gaged in foreign trade faces problems 
that appear almost certain to force a 
further decline. The most serious of 
these, of course, is the higher operat- 
ting costs of tankers under the U. S. 
flag. This competitive disadvantage of 
the U. S. tanker operator will be ag- 
eravated in the next few years by 
three other factors: (1) The changing 
pattern of oil production and con- 
sumption and its effect on tanker em- 
ployment, (2) the tremendous post- 
war tanker building program which 
is still going on and increasing the 
world tanker fleet at a substantial rate, 
and (3) the building of pipe lines in 
the Middle East, which is reducing 
employment opportunities for tankers. 

Despite these problems, the predic- 
tion of the Association of American 
Ship Owners, made ‘in the Shipping 
Survey published in November, 1948, 
that the U. S. flag tanker fleet would 
level off eventually at close to 6,000,- 
000 deadweight tons still appears to 
be sound. The domestic tanker fleet 
alone now totals more than the 4,000,- 
000 deadweight tons predicted as nor- 
mal. The desirability of large opera- 
tors maintaining considerable flexibil- 
ity in their fleets as between foreign 
trade and the protected domestic serv- 
ices alone would dictate the mainten- 
ance of a fairly sizable fleet of Amer- 
ican flag tankers in the foreign trades 
despite the competitive disadvantages. 
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Transportation Pattern 


The pattern of worldwide transpor- 
tation of petroleum and its products 
by seagoing tanker breaks up into 
four major movements. These are: 

1. U.S. coastwise movements from 
the Gulf to the Atlantic seaboard and 
along the Pacific coast. The first is by 
far the most important, using nearly 
seven-eighths of the tankers in the do- 
mestic trades. Only a handful of tank- 
ers haul oil in the intercoastal trades 
and to Hawaii, Puerto Rico and 
Alaska. This is the only movement in 
which U. S. flag tankers have an as- 


* sured demand, as foreign flag opera- 


tors are excluded from the domestic 
trade by law. This domestic movement 
is increasing, but at a moderate rate. 

2. Movement of exports of both 
crude and refined products from the 
U. S. This movement, which was fairly 
substantial prior to World War II, is 
decreasing now at a fairly rapid rate 
and promises to decline still further. 
That is because the U. S., which had 
been a net exporter of petroleum and 
its products throughout its history ex- 
cept for a brief period in the 1920's, 
shifted and became a net importer in 
1948, with the excess of imports over 
exports increasing each year since 
then. This shift is due primarily to the 
fact that both proved reserves and 
production in the great Middle East 
fields are increasing much more rap- 
idly than in the Western Hemisphere, 
while U. S. consumption continues to 
increase at a tremendous rate. 

3. Movements from the Caribbean 
producing areas to the United States 
and to other consuming areas, chiefly 
Europe. This movement has been 
fairly static for the last few years and 
promises to remain so. 

4. Movements from the Middle 
East producing areas to the major 
consumption centers, chiefly Europe 
at present. This movement is increas- 
ing rapidly both in absolute volume 
and in relative importance in the 
worldwide pattern as production from 
the fabulous Middle East fields is step- 
ped up. 


P 614. 


It is in the decline of movemeni (2) 
that the American flag tanker fleet 
engaged in foreign trade has suffered 
most in the last two years. On Decem. 
ber 31, 1948, the U. S. had nearly 
3,000,000 deadweight tons of tankers 
engaged in the foreign trades. Of 
these, approximately 1,000,000 tons 
was in the nearby foreign trades, con. 
sisting almost entirely of movements 
from the Caribbean to the U. S. An. 
other 1,100,000 tons were engaged in 
trading entirely between foreign coun. 
tries, chiefly movements from the Car. 
ibbean and Middle East producing 
areas to Europe. The remaining 900,. 
000 tons were engaged in the U. S, 
foreign trade, consisting mainly of ex. 
ports of products to Europe and im. 
ports of crude from the Middle East, 

By December 31, 1950, U. S. flag 
tankers engaged in foreign trade had 
shrunk to slightly less than 2,500,000 
tons. We still had nearly 1,000,000 
tons in the foreign to foreign trades, 
a drop of 120,000 tons. Tonnage in 
the nearby foreign trades had in. 
creased 20 per cent to 1,200,000 tons, 
largely because of our increased im- 
ports of crude from the Caribbean. 
But there were only 327,000 tons of 
tankers engaged in the foreign trade 
of the U. S. as compared to 900,000 
tons two years before. The change 
was due mainly to the decline in U. S. 
exports (Europe is depending more 

on the Middle East), but also in part 
to the building up of foreign flag 
tanker fleets. 


U. S. Operating Costs 


Tankers under the American flag 
can compete in the foreign trades and 
still make a profit in the present mar- 
ket where demand exceeds supply and 
rates are extremely high. If and when 
conditions settle down to something 
like normal, the American tanker op- 
erator will be at a severe disadvantage 
in the foreign trades, due to higher 
operating costs. under the American 
flag. The biggest item is wages, which 
are twice as much as those of the aver- 
age foreign flag operator. Subsistence, 
supplies, and repairs all cost the Amer- 
ican operator more than they do his 
foreign flag competitor. 

For the average T2 tankers, opera- 
tion under the American flag costs 
about $15,000 a month more than 
under the average foreign flag. Put 
another way, this means that it costs 
the foreign flag operator about 25 
per cent less to deliver a ton of oil 
cargo than it does the American flag 
tanker. With that kind of cost differ- 
ential against him, it is easy to fore: 
cast what will happen to the indepen- 
dent American flag tanker trying to 
compete in the foreign trades once the 
world tanker fleet is built up to the 
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point where supply and demand are 


truly competitive, A moderate decline 
in the U. S. flag tanker fleet in foreign 
trade appears inevitable sooner or 
later. 


U. S. Exports, Imports 


Table 1 shows U. S. exports and 
imports of oil for 1939 and for each 
year from 1945 through 1950. It 
shows dramatically what has hap- 
pened since 1947 and the decline in 
U. S. exports that still continues. 
Where we had a net export balance 
of 355,000 bbl per day in 1939, in 
1950 this had shifted to a net import 
balance of 556,000 bbl daily. In a 
little over 10 years, we switched from 
exporting 130,000,000 bbl net to im- 
porting 203,000,000 bbl net annually. 
Put another way, in 1939 we exported 
nearly 10 per cent of our production 
of oil, whereas in 1950 we imported 
more than 10 per cent of our produc- 
tion to meet domestic demand. 


The United States undoubtedly will 
remain a net importer of petroleum 
in the years immediately ahead. In 
fact, our imports are likely to in- 
crease. The one big reason for this 
is that the United States continues to 
account for about 60 per cent of the 
total world consumption of oil, while 
we have within our borders only about 
one-third of the world’s proved oil 
reserves. Defense requirements as well 
as a sound conservation policy dictate 
as large a utilization of foreign crude 
re supplies as is economically feas- 
ible. 

In 1949, when the normal 5 to 6 per 
cent increase in domestic oil consump- 
tion failed to materialize because of 
the brief business recession, there was 
considerable pressure in Congress, 
originating chiefly with independent 
oil producers, for legislation restrict- 
ing oil imports. Fortunately, these ef- 
forts failed because the 1950 business 
upturn, coupled with the Korean cri- 
sis, pushed domestic demand for oil 
up 10 per cent above previous high 
levels. 

There are other forceful reasons be- 
sides conservation for encouraging 
rather than discouraging oil imports. 
Due primarily to natural factors, it is 
far cheaper to produce crude oil in 
foreign fields than in most continental 
U.S. fields, In the United States, man 
must work to bring the oil to the sur- 
face, while in the Middle East it liter- 
ally gushes forth. All of the Middle 

ast wells are natural flowing, and at 
the end of 1949 the 323 active wells in 
that area averaged 4600 bbl per day 
each. In the United States, the 421,000 
wells averaged only 12 bbl per day 
each and only 11 per cent of them did 
not require pumping. 


in balance and tanker rates become. 








TABLE 1. U. S. imports and exports of crude oil and 
refined products, 1939, 1945-50. 
(Thousands of barrels daily.) 








Imports Exports 

: ‘ Refined Refined ‘ 

Year Crude oil products Total Crude oil products Total 
Nok ophaeans=aarc 91 71 162 197 320 517 
.. eee eae 203 108 311 90 414 504 
_.,_ SSS peer een 236 134 370 112 302 414 
_. SSS ree 267 170 437 126 325 451 
__ err ee 353 160 513 109 260 369 
I eck 8 5:a sais 4.5K 424 231 655 91 237 328 
WEN shee bactansacs 490 354 844 88 200 288 


1 Fourth quarter 1950 imports and exports estimated. 
Source: U. 8. Bureau of Mines. 








TABLE 2. World petroleum production and consumption by hemispheres. 
(in millions of barrels daily.) 





1938 
PN 5 eos scat eeeiseeanee 5.575 
Western hemisphere.................. 4.310 
Eastern hemisphere................-.- 1.265 
RN oo sng ac aire nial nina eae 5.585 
Western hemisphere.............. oars 3.580 
Eastern hemisphere................... 2.005 
Dn SP ee 6.920 
Western hemisphere.................. 5.195 
Eastern hemisphere..................- 1.725 


Source: The Harvard Business Review, September 1950. 


Per cent total 1949 Per cent total 

9.73 

77.5 7.295 75 

22.5 2.435 25 
9.740 

64.1 6.850 70.3 

35.9 2.890 29.7 

10.980 
75 8.025 72.7 
25 2.955 27.3 








Fortunately, U. S. oil companies 
control approximately 31 per cent of 
the world’s proved oil reserves outside 
of the United States, which gives U. S. 
companies control of oil resources ap- 
proximately proportionate to U. S. 
oil consumption. U. S. oil companies 
have invested about $3.5 billion in 
overseas oil fields and facilities. 

About 70 per cent of our crude oil 
imports come from Venezuela and Co- 
lombia, and the remainder from the 
Middle East. Almost all of our im- 
ports of refined products consist of 
distillate fuel oil from the Dutch West 
Indies. Venezuela, which is only 2000 
miles away by tanker, undoubtedly 
will continue to be our main source 
of imported crude. 

About 50 per cent of our oil exports 
today go to nearby Canada, Mexico, 
and Cuba. Europe, which used to ac- 
count for the major portion, now takes 
only 25 per cent of our exports and 
the rest go all over the world. 


World Situation 


Table 2, showing the distribution of 
world production, consumption and 
refinery capacity for petroleum for 
1938 and 1949, shows again how both 
production and refining are shifting 
toward the Eastern Hemisphere. This 
shift in production has been antici- 
pated ever since geologists first real- 
ized the tremendous potentialities of 
the Middle East fields. What is sur- 
prising in the table is the fact that 
consumption in the Western Hemis- 
phere, which means mainly the United 
States, still is increasing more rapidly 
than in the Eastern Hemisphere, where 
Europe is the main consuming area. 
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The increase is more rapid both in 
absolute and relative terms. 

It had been assumed 10 years ago 
that oil consumption would increase 
more rapidly in areas where extensive 
use of oil was just beginning and 
more slowly in those areas, like the 
United States, which already were 
consuming large quantities. From 
1940 to 1950, United States consump- 
tion increased from 1.233 billion’ bbl 
to 2.175 billion bbl annually, or 76 
per cent. In the Eastern Hemisphere, 
in a similar period, consumption in- 
creased by only 44 per cent. 

The increase in demand for motor 
fuel, which constitutes about 40 per 
cent of our consumption of petroleum 
products today, illustrates the tremen- 
dous increase in consumption here. In 
1930, the demand for motor fuel was 
395,000,000 bbl annually. By 1940 
it had increased to 589,000,000. bbl, 
and by 1950 stood at 994,000,000, bbl, 
a 152 per cent increase in 20 years. 

Western Hemisphere production is 
mainly in the United States and the 
Caribbean, and consumption is cen- 
tered in the U. S., whereas in the East- 
ern Hemisphere, production centers 
in the Middle East and consumption 
in Europe. -In relative terms, produc- 
tion and refinery capacity are increas- 
ing faster in the Eastern than. in. the 
Western Hemisphere, while consump- 
tion is increasing more rapidly in the 
Western. Overall, expansion of both 
production and refinery capacity is 
keeping pace with the increase in con- 
sumption. 

U. S. production of crude petro- 
leum totaled 898,000,000 bbl in 1930, 
1.353 billion barrels in 1940, and 
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1.973 billion barrels in 1950. At cur- 
rent rates, 1951 production will total 
2.2 billion bbl, or more than the rec- 
ord 2.02 billion in 1948. 

It is difficult to believe, however, 
that this rate of increase in U. S. pro- 
duction can be or should be continued 
in the future, in view of the great shift 
in recent years in the volume and loca- 
tion of the world’s proved oil reserves. 
World proved oil reserves have more 
than doubled since 1938, from 34 to 
78 billion barrels. The great increase 
was in the Middle East, which ac- 
counted for only 15 per cent of proved 
world reserves in 1938 and jumped to 
Al per cent in 1950. U. S. reserves, 
even though they increased from 17.3 
to 25.9 billion barrels in the same pe- 
riod, dropped from 51 to 33 per cent 
of the world total. 

Even so, probabilities are that only 
a fraction of the Middle East potential 
reserves have been proved. Their mag- 
nitude is illustrated by a single field, 
the Burgan in Kuwait, which contains 
11 billion barrels, or nearly one-sev- 
enth of the world’s total proved re- 
serves. Furthermore, to prove the first 
10 billion of reserves at Burgan, only 
13 wells had to be drilled, whereas 
248,000 wells were drilled in the 
United States to prove the first 5 bil- 
lion barrels of our reserves. 


World and U. S. Fleets 


The world tanker fleet, as shown 
by Table 3, has grown in the 11 years 
from 1939 to 1950 from 16,900,000 
to 25,300,000 deadweight tons, an in- 
crease of approximately 50 per cent. 
Because of the higher speeds of post- 





war tankers, the actual carrying ca- 
pacity of the world fleet probably has 
increased considerably more, about 
matching the 75 per cent increase in 
world oil production that occurred 
during the same period. 

The most rapid increase in oil pro- 
duction now is occurring in the Mid- 
dle East, which requires long hauls 
by tanker to consuming markets, so 
that world tanker requirements are 
likely to continue to increase. The 
world fleet is comparatively young. 
More than two-thirds of the vessel ton- 
nage is under 10 years old, less than 
15 per cent is over 21 years old, and 
less than 10 per cent is over 26 years 
old. With no slackening of demand in 
sight and at the present rate of build- 
ing, the world fleet easily should 
reach 28,000,000 deadweight tons by 
the end of 1952. 

One disturbing fact facing the oil 
industry is the close age grouping of 
the present world fleet, much of it war- 
built. A large part of it will become 
worn out at about the same time. Ves- 
sel replacement costs seem to be on 
a steady upgrade and depreciation re- 
serves will be inadequate to pay them, 
while high taxes make it difficult for 
operators to accumulate the needed 
funds from other earnings, 

Table 4 shows how the U. S. tanker 
fleet has increased in the same period 
from 4,258,000 to 6,976,000 dead- 
weight tons, the largest increase of 
any nation. Panama, which increased 
its fleet from 734,000 to 2,819,000 
tons, showed the next largest increase, 
with the United Kingdom third. The 
United States portion of the world 








TABLE 3. Total world tanker fleet and United States flag tanker fleet on 
December 31, 1939, December 31, 1948, and December 31, 1950. 





Excluding vessels under 1000 gross tons, vessels on the Great Lakes and inland waterways, and vessels owned by the military.) 


(Tonnage in thousands) 
12/31/39 12/31/48 12/31/50 

No. DWT No. DWT No. DWT 
i Tre 1,661! 16,912! 1,963 22,971 2,0712 25,2612 
TO is i Gs s bin don 5cssaanees 372 4,108 519 7,421 467 6,862 
Active veasels..........sccccees 365 4,052 465 6,932 432 6,591 
OE aera 27 304 187 2,976 158 2,549 
Domestic trade... scccsccceses 338 3,748 278 3,956 274 4,042 
Inactive vessels. .......csccceeees 7 54 489 35 271 
Temporarily inactive.............. 7 29 321 12 104 
TIE PORMINOIR sc iscecekic  eacse | Sdéwee 25 168 23 166 


1 As of September 1, 1939. 
2 As of June 30, 1950. 


Note: The entire U. 8. Flag fleet was privately owned as of December 31, 1939. As of December 31, 1950 all but 23 vessels 


of 166,000 DWT were privately owned. 


Source: U. 8. Department of Commerce, Maritime Administration. 








TABLE 4. Merchant tanker fleet of the world—prewar and postwar. 





(Includes seagoing vessels over 1000 gross tons including whaling tankers but excludes tankers owned by the armed forces or 
operating on the Great Lakes or inland waterways.) 


September 1, 1939 


No. 
Country 

IRS 6 ins d0kades<sabakeosaces 384 
DEIR, catnntscnedscteceniccss 431 
ST Nad xa cinns 4 kn nekbiceubmneeanend 266 

EAR errs reer 
GS ak Sbcdsdciacchnscananeonaneenes 526 
MOMs sb eh ret oehaddesmengaoce acne 1,661 


Source: U. S. Department of Commerce, Maritime Administration. 





June 30, 1950 

DWT No. DWT 
(000) (000) 
4,258 481 6,976 
4,294 495 5,585 
3,131 273 3,716 
734 192 2,819 
4,495 630 ; 6,165 
16,912 2,071 25,261 
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fleet increased from 25.2 per ceni in 
1939 to 27.6 per cent in 1950. 

Table 3 shows, however, that the in. 
crease in the U. S. fleet has beer: al- 
most entirely in the foreign trade, 
where foreign flag competition will 
hit hard as world tanker supply and 
demand begin to approach a balaxce, 
Tanker tonnage in the U. S. domes. 
tic trade, where it is protected against 
foreign flag competition, increased 
only 294,000 tons in the 11 years, 
while the U. S. flag fleet engaged in 
foreign trade jumped 2,245,000 tons, 
from only 304,000 tons in 1939 to 
2,549,000 tons in 1950. Unfortunately, 
it is this segment of the American flag 
fleet that is vulnerable to foreign flag 
competition. The fact that U. S, tanker 
tonnage declined 7 per cent from 1948 
to 1950, while world tonnage in- 
creased 10 per cent, is a portent of 
what is likely to happen in the future 
when the present emergency short- 
age of tankers subsides. 


Pipelines and Tankers 


Two factors are likely to operate 
to ease the present worldwide short- 
age of tankers and hence stiffen the 
foreign flag competition faced by the 
U. S. fleet in the next few years. One 
is pipe lines in the Middle East and 
the other is the tremendous tanker- 
building program still in progress. 

More than 40 per cent of the mer- 
chant shipping on ways today is tank- 
ers, and the proportion shows no signs 
of decreasing in the months ahead. As 
of December 31, 1950, there were 
being built in the world’s shipyards 
178 tankers of approximately 3,000,- 
000 deadweight tons, and plans for 
building another 100 tankers were in 
process. 

The great bulk of these new tankers 
will operate under foreign flags and 
compete with American flag tankers 
in the foreign trade. The effect on the 
American tankers engaged in foreign 
trades cannot help but be very serious. 

In addition to this, construction of 
additional pipe lines from the Middle 
East oil fields to the eastern Mediter- 
ranean in the next few years will cut 
considerably into the demand for tank- 
ers in the foreign trades. The advant- 
ages of pipe lines 600 to 1000 miles 
long in the Middle East over tankers 
that must travel 3500 miles through 
the Red Sea and Persian Gulf, besides 
paying Suez Canal tolls, are so ob- 
vious that several lines have been 
planned almost from the initial dis- 
covery of the fields. A small-diameter 
British line from Kirkuk to Tripoli 
has been in operation since 1933. The 
big American-financed Tapline from 
the Saudi Arabian fields to Sidon, 
Lebanon, has been completed at a cost 
of $200,000,000. Now in capacity op- 
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% Completed since October 1950 or now under construction— 
2,770 miles of large diameter pipe lines, 
over 50% in foreign countries. Bechtel resources are ready 


to serve you, when and wherever needed. 


BECHTEL CORPORATION 


Los Angeles «© SAN FRANCiSCO e New York 





“BUILDERS FOR INDUSTRY” 


*"BIG” (adj) 20" to 34" diameter. DESIGN ° hha Seabees ¢« CONSTRUCTION 
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eration, the Tapline transports 315,- 
000 bbl of crude daily over 1068 miles 
and has displaced the equivalent of 
68 T2 tankers. 


At the same time construction of a 
new Iraq Petroleum Company pipe 
line from the Kirkuk fields to Banyas, 
Syria, has begun. Barring shortages 
of pipe, this 32-in., 30-in., and 26-in. 
pipe line, 560 miles long, will be com- 
pleted in about two years and will de- 
liver approximately 360,000 bbl of 
crude oil per day to the eastern Med- 
iterranean, displacing another 75 or 
more tankers. 


The Super-Tanker 


One of the developments of the post- 
war tanker-building program worth 
mention is the super-tanker — the 
giant tanker of 24,000, 26,000, and 
28,000 deadweight tons. One or two 
of 32,000 tons are being built. 


The 12,000-ton tanker had become 
typical in worldwide trading by the 
time World War II began, but during 
the war the United States built hun- 
dreds of 16,000-ton tankers, which 
today form the backbone of the world 
fleet. The sharp postwar jump in 
tanker size coincided with develop- 
ment of the Middle East fields, and the 
giants now are beginning to preempt 
the field for long-distance carriage of 
crude oil from the Middle East and 


the Caribbean to the refineries of Eur- 
ope and the United States. 

The super-tanker is a highly spe- 
cialized vessel, but where it can be 
used it can haul oil at far less cost than 
the smaller conventional tankers. Its 
tremendous size, more than 600 ft 
long and drawing up to 34-ft loaded, 
limits its adaptability and the number 
of ports it can serve. 

Fifty-one of these giant tankers have 
been built in American shipyards in 
the last three years. Unfortunately, 
all but four or five are under foreign 
rather than the American flag. There 
are two reasons for this. One is the 
higher operating costs under the 
American flag, which affects the super- 
tankers because they are used entirely 
in the foreign trades. Second is the 
failure of the old Maritime Commis- 
sion, under pressure chiefly from la- 
bor unions, to permit the operators to 
transfer an equivalent amount of old 
tanker tonnage to foreign flags in re- 
turn for placing the new and faster 
giants under the American flag. Such 
a transfer finally was approved for 
Standard Oil of New Jersey, which 
did place four of the giants under the 
U. S. flag. But American tanker opera- 
tors, with prospects what they are for 
our tanker fleet, could not afford to 
place the new vessels under the Ameri- 
can flag unless permitted to transfer 
the same amount of older tonnage. 











The 1951 Southwestern Gas Measurement Short Course, Nor- 
man, Oklahoma, had in attendance nine representatives from five 
foreign countries. Seated left to right: Homer N. Mead, Venezuela; 
L. A. Prud'Homme, Canada; K. O. Rubie, Canada; standing: C. La 
Verdure, Canada; H. W. Newby, Canada; Jose G. Trevino, Mexico. In 
attendance but not shown in the picture were Jean Seguret, Tunisia; 
J. Puech, Algeria, and W. F. Byers, Canada. 
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Military Requirements 


Barring all-out war, it does not ap. 
pear that the rearmament program: or 
the fighting in Korea will have any 
tremendous effect on tanker supply 
and demand worldwide. Credit is due 
the U. S, tanker fleet and the Military 
Sea Transport Service for the way in 
which oil transport needs for Korea 
have been met without any disruption 
of domestic supply. From August 1 
to November 30, 1950, MSTS trans. 
ported 14,000,000 bbl of oil and oil 
products to Korea, the equivalent of 
more than 100 T2 tanker loads. Re- 
cently the Maritime Administration 
has concluded an agreement with U. 
S. tanker operators providing a volun- 
tary allocation system that will assure 
filling all military requirements. 

In the overall oil picture, however, 
military demands even under the big 
defense program are unlikely to cause 
any serious shortages in the United 
States. The Korean war raised U. S. 
military’ demand for petroleum from 
35,000,000 to 51,000,000 bbl in the 
last half of 1950. At this rate, the an- 
nual military demand would be less 
than 20 days of domestic production, 
now running at the rate of over 6,000,- 
000 bbl daily. And domestic produc- 
tion could be expanded another mil- 
lion barrels daily in event of emer- 
gency. 

There will be bottlenecks in a few 
products, like aviation gasoline of 100 
octane and higher. The demand for 
this by the military jumped 100 per 
cent after Korea. The military demand 
now is at the rate of 32,000,000 bbl 
annually, whereas our total produc- 
tion in 1949 of 100 octane was only 
35,000,000 bbl. Production can and 
will be increased and, generally, the 
oil industry is in excellent shape to 
meet the emergency, both as regards 
production and transportation. 


Conclusion 


Despite the present abnormal de- 
mand for tankers and the recent in- 
crease in the active fleet under the U. 
S. flag, the long-range prospects for 
the one-third or more of the American 
tanker fleet engaged in the foreign 
trades do not appear bright. Although 
we undoubtedly will maintain a larger 
fleet in these trades than we did prior 
to World War II, the higher operating 
costs of the American operator and 
the increasingly intensive competition 
in the foreign trades certain to flow 
from the huge increase in the world- 
wide tanker fleet will make it more 
and more difficult for U. S. flag tankers 
to remain in the foreign trades in their 
present numbers. 

This report was prepared by the 
Association of American Ship Owners. 

. **k* 
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” Open 830 ft. of trench per hour 


WITH 30 digging feeds, Parsons 221 
Trenchliner opens from 32% to 830 lineal 
feet of trench per hour, depending on soils, 
depth and width requirements. Heavy-duty 
boom digs 16 to 36 inches wide... and 
up to 82 feet deep. 


You get maximum digging efficiency in 
toughest materials because buckets have 
wear-resistant, high-carbon steel lips. Easy- 
in, easy-out “Tap-In” bucket and side cutter 
teeth are quickly installed, self-sharpening, 
get full load every bite. Spring-equipped 
blade cleans the buckets as they dump. 
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Rigid, arch-type main frame keeps digging 
boom precision-aligned . . . maintains low 
center of gravity for safe work and travel 
over uneven terrain. 3-point suspension 
mounting lets crawler frames oscillate up 
to 8 inches for equal weight distribution 
on rough ground. Bearing pressure is low 
. .. only 7 Ibs. per square inch on long, 
wide, self-cleaning, tractor-type crawlers. 


For more information on this Model 221, 
bigger ladder-types, or wheel-type Trench- 
liner, call or write your Parsons distributor, 
PARSONS Company, Newton, lowa 
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OSE OF BARYTES ON PIPE LINES 
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Methods of applying treatment to pipe laid in 


rivers, swamps, marshes, and in open water 


W iru recent months there has 
been an increasing use of barytes to 
give added weight and protection to 
pipe used in river crossings, marshy 
1reas, swamps, and open water. Bar- 
ium sulfate, because of greater spe- 
cific gravity, is used as aggregate in- 
stead of sand and gravel. Greater 
weight can be obtained in this manner 
without going to an excessively thick 
coating. 

The operating company, in all in- 
stances, determines the percentage of 
barytes that will be used in the aggre- 
gate, based on what negative buoy- 


*Editor, Oil and Gas Pipelining. 
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ancy is desired. Barium sulfate may 
be used 100 per cent in the mix with 
cement, it may be 75 per cent barytes 
and 25 per cent sand and/or gravel, 
or some other combination as condi- 
tions dictate. The more sand and/or 
gravel, of course, the thicker the coat- 
ing must be, so the mix is determined 
by how thick the coating can be to 
satisfy conditions, as well as cost limi- 
tations. Another consideration is the 


‘fact that if the coating becomes too 


thick it tends to defeat its own pur- 
pose, as the greater the diameter of 


EXCLUSIVE 
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the pipe with coating, the greater ten- 
dency it has to float. Condition of the 
soil in which the pipe will be buried 
also is a factor that must be kept in 
mind when determining the weight 
of the coating. 


Barytes, barium sulfate ore mined 
principally in Missouri and Arkansas, 
has a specific gravity of 4.3, compared 
with a specific gravity for sand and 
gravel of approximately 2.5. Bulk den- 
sity of barium sulfate is from 190 to 
210 lb per cubic foot, whereas the 
bulk density of sand and gravel is 
about 143 lb per cubic foot. 

Several methods have been devised 














FACTS ABOUT THE 


e 
NEW 


TEMPERATURE MEASURING INSTRUMENTS 


Conventional industrial temperature measuring devices, like 
millivolt pyrometers and potentiometers, are often too fragile, 
complicated or costly for many applications. 


Microsen Temperature Indicators and Recorders have none of 
these disadvantages, whatever the demands of service. They 
are rugged, simply constructed, economical — yet measure tem- 
perature precisely between —100° and + 3000°F. 


Heart of the instrument is the power-actuated Microsen Bal- 
ance, a unit extremely sensitive to low power input—insensi- 
tive to line voltage.variations. Both dials and charts are readily 
calibrated to thermocouple temperature scales. Thermocouple 
cold junction compensation is achieved—regardless of ambient 
temperature effects—by a built-in, thermostatically-controlled 
and insulated heater. A sealed housing protects all measuring 
elements from dust and corrosive vapors. 


The high torque rotary solenoid, which .drives the pointer, 
makes the instrument especially suitable for round dial indi- 
cation, thus reducing the opportunity for parallax error. It also 
assures “pin point” accuracy in positioning the pointer, and 
permits the use of dials as large as 12 inches. 











oe) ba iele 
COIL 


BEAM 


; OSCILLATOR HOW MICROSEN INDICATORS AND RECORDERS MEASURE TEMPERATURE 


The Microsen Balance maintains equilibrium 
: between two forces. One is proportional to ther- 
FULCRUM, * Ba8 OSCILLATOR — a mocouple input, the other to the mechanical posi- 
MAGNET- iN COIL tion of the instrument pointer. 


CALIBRATING SOS . e Serine Any change in thermocouple input deflects the 
RESISTOR 4 ~ | * * * 
~~» lk ROTARY Microsen beam and changes the proximity of the 


. 5 . 
see ae, ia loa > ARMATURE 


oP 


| KS , beam’s flag end to the oscillator coil. The oscilla- 

agp f tor circuit then detunes and creates a current 

~ } BSS) change through the vacuum tube and solenoid 
Cf 2 coil. 


a HAIRSPRING 


THERMOCOUPLE 
ag As the solenoid armature rotates, it positions the 
GOLD BELT pointer so that the hairspring torque is opposed 
— and equal to the input torque. The mechanical 
. indication is thus weighed in exact proportion 
ns to thermocouple input. Consequently, the pointer 
he accurately indicates the temperature on the dial. 


ed 
ws . : . MICROSEN BULLETIN 404 contains details about these revolu- 
ht bo : tionary new temperature measuring instruments. Also included is 
d information about Microsen Electric Indicators and Recorders for 
ed boy other fields of measurement. Write for a copy. 
as, 
ed | be 
: [RO e STRU s 
- ag SEN . FECAL INSTRUMENT 
ha iL A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT 
b MAKERS OF ‘MICROSEN’ ELECTRICAL AND ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ 
: GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ 
wi AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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Applying barium sulfate- 
cement mix to pipe by 
the centrifugal or 
horizontal method. 
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Stacking pipe 
after it has 
been coated. 
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for the application of barium sulfate 
to pipe, which will be discussed in this 
article, and, it should be remembered, 
that in all cases the barytes-cement 
mix is applied after the pipe has first 
been coated with ename! or mastic. 
As stated, the barytes-cement coating 
is for the purpose of adding weight 
and providing additional protection 
for the pipe. Another consideration, 
and one of considerable importance 
in these days of steel restrictions, is 
the fact that with a heavy coating of 
this type, wall thickness of the pipe 
need not be so great as it would other- 
wise. 


Centrifugal Method 


In the centrifugal or horizontal pro- 
cess the mix is “sprayed”’ on the pipe, 
so to speak, by means of a high speed 
rubber disk. The mix is fed to this 
disk by a positive feed screw con- 
veyor, making possible a uniform 
coating thickness. The joint of pipe 
while being coated is supported on 
each end by rubber rollers that rotate 
the pipe as it moves horizontally in 
front of the rubber disk. The mix is 
applied at high velocity, which serves 
two purposes: (1) Maximum com- 
paction is obtained, and (2) holidays 
are eliminated. Thickness of the coat- 
ing is governed by the speed of pipe 
rotation and can be controlled to a 
tolerance of 1/16 in. 

Reinforcing is provided by 15-gage 
steel wire wound into the coating as it 
is being applied. Immediately ‘above 
the rubber disk are the spools that 
feed the reinforcing wire. The wire is 
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In the vertical method, pipe joints are placed in 


this manner on a turntable. At left is steel tower and 
hopper car, the latter containing the coating mix. 


embedded into the coating in such a 
manner that it serves to resist tensile 
stresses, whereas the coating mix it- 
self serves to resist compressive 
stresses. The spools can be placed at 
any desired depth in the coating, or 
one strand of wire can be embedded 
near the outside of the coating while 
the other is near the base. 

One of the features of this machine 
is that it applies the coating mix in 
an almost dry state, which requires 
only 48 hours’ curing time before the 
pipe can be handled and laid. Pipe 
from 4 in. to 30 in. in diameter can 
be coated and applications range in 
thickness from 34 in. to 214 in. From 
3000 to 4000 ft of pipe can be coated 
in a day’s time, depending on the 
thickness of the coating. The machines 
are portable. 

Rosson-Richards Processing Com- 
pany of Corpus Christi and Houston, 
Texas, employ the centrifugal process. 


Vertical Method 

When applying pipe-coating mater- 
ial containing barytes to the pipe 
while in a vertical position, as is done 
by the H. C. Price Company of Bart- 
lesville, Oklahoma, it is first wrap- 
ped with a galvanized wire mesh. This 
serves as reinforcement and as a base 
for the material. The mesh used is 


Wire mesh is used to reinforce the 
barium sulfate-cement coating mix. 
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14-gage with 2-in. square openings. 
The pipe is then picked up by side- 
booms and placed on a platform close 
to the coating equipment. A 70-ft 
boom handles the pipe, placing each 
joint on a large turntable equipped 
with 12 spuds, the latter holding the 













































































A closeup of the turntable used in the vertical method. 


pipe in a vertical position. Adjoin- 
ing the turntable is a 75-ft steel tower 
equipped with a hopper car that moves 
vertically up and down one side of the 
tower. The hopper car, of course, con- 
tains the material that is to be applied 
to the pipe. By rotating the turntable, 
the pipe joints are brought into line 
with the hopper side of the tower. 
With the hopper car at the top of 
the tower, the pipe joint is placed 
through an opening in the bottom of 











Applying coating with hose and nozzle—the pneumatic method. 


the funnel-shaped car, which is then 
lowered to the bottom of the pipe 
joint, the joint being held securely by 
an aligning spud at the top. The hop- 
per is filled with enough mix to coat 
the joint of pipe, and, as it ascends 
driven by a 10-hp motor, the weight 
of the mix and the pumping action of 
vibrators attached to the hopper, 
force the mix out the bottom and onto 








TO REPAIR PIPE LEAKS - 
QUICKLY, PERMANENTLY 
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SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 
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In stock—all supply stores 
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the pipe. This procedure is repeated 
for each of the 12 joints of pipe on the 
turntable. Each joint remains on the 
turntable for approximately 30 min- 
utes to allow for early set of the mix 
before being unloaded and laid out 
for overnight hardening. One plant 
averages about 100 joints of pipe a 
day, which is approximately 4000 ft 
of pipe per 8-hr shift. 

Price has recently gone to the use 
of the horizontal method of applica- 
tion on pipe larger than 22-in. in di- 
ameter, because of the extreme weight 
of this size pipe. In this method the 
pipe is rotated and the mix applied to 
it by centrifugal force, in a manner 
similar to that already described, 


Pneumatic Method 


Pneumatic application is by means 
of hose and nozzle, much on the order 
of spray painting. The trademarked 
name of this method is Guniting and 












Mixer, gun, and compressor, equipment used in the pneumatic method. 


is employed by the Flanders Consiric. 
tion Company of Houston, Texas. Ap. 
plication can be made from any angle 
and to straight or curved pipe. U sual 
procedure is to “shoot” half the pipe, 
let it set, then turn and shoot the other 
half. Before the coating is -applied, 
however, a reinforcing wire mesh is 
wrapped around the pipe and furred 
out to about half the thickness of the 
baryte-cement mix. 

On most large diameter pipe 4 by 4 
or 3 by 3 10-gage welded wire mesh 
is used. In some instances this is over- 
laid with a 2 by 2, 14-gage wire mesh. 

In applying, the material is fed by 
a conveyor to a mixing hopper in the 
bottom of which is a hand-operated, 
quick-opening gate through which the 


. dry mixed material drops into the ce- 


ment gun and is forced through the 
hose by 60-psi air pressure. Water is 
brought to the nozzle of the hose by a 
separate hose and under high pres- 
sure. The water comes into the nozzle 
body back of a water ring that con- 
tains 14 holes and is mixed with the 
barytes-cement material a split second 
before it hits the pipe. The nozzle 
man, by means of a valve, controls the 
amount of water that enters the mix- 
ture, his judgment based on experi- 
ence determining the volume. The 
coating mix, however, is automatic- 
ally regulated as to the amount by the 
constant-feed mixing unit. The amount 
of water used in this process approxi- 
mates 12 per cent of that used in a 
conventional mix of concrete, which 
gives high early strength and quick 
set. Compressive strength regularly 
obtained with a 50-50 mix of barytes 
and sand and a 4:1 ratio mix with ce- 
ment is 8000 to 9000 psi. 

Jobs are usually handled with 2-gun 
or 4-gun setups. One gun, on an aver- 
age, will apply coating to about 20,- 
000 lineal feet of 24-in. pipe per day. 
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PAUL KAYSER, president, Independent Natural 
Gas Association of America, and 





president, El Paso Natural Gas Company 


ln appraising any commodity in rela- 
tion to the national defense program, 
two things must be borne in mind: 

1. To what extent does the com- 
modity contribute to the production 
of munitions and other war materials 
and to the actual training of troops; 
and 

2. To what extent is it necessary 
for the maintenanée of the economy at 
a high productive level. 

Natural gas fulfills both of these 
requirements. 

Copper is one of the most important 
tnaterials for the production of munrt 
tions. Natural gas supplies the fuel 
for the production of more than 80 
per cent of all copper produced in the 
United States. 

Potash is an important substance in 
the manufacture of explosives and in 
the production of fertilizers to main- 
tain high agricultural production. Na- 
tural gas supplies the fuel for the pro- 
duction of 95 per cent of the potash 
produced in this country. 


More than 50 per cent of the great 
plants of the chemical industry are 
situated on the Gulf Coast of Louisi- 
ana and Texas because of access to 
large volumes of natural gas at low 
cost from the vast gas fields of that 
area. No war can be fought success- 
fully and no economy can be main- 
tained in modern times without a vig- 
orous and expanding chemical indus- 
try. Natural gas is essential for this 
purpose, 

_ In the making of steel, natural gas 
1s an absolute essential in certain heat- 
treating processes. It is imperative 


— 


. *Presented before the American Gas Associa- 
sag N te 4 Gas Department, Dallas, Texas, 
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that the steel mills all over the coun- 
try — in Pittsburgh, Youngstown, 
Gary, Chicago, Houston, Salt Lake, 
Los Angeles, and San Francisco — 
have dependable and expanding quan- 
tities of natural gas to maintain an 
expanding steel production, the most 
vital sinew of defense. 

Natural gas is playing an increas- 
ing part in the production and pro- 
cessing of aluminum as witnessed by 
the fact of the delivery of large vol- 
umes of gas per day for use in alum- 
inum plants in Tennessee and the re- 
cent location in the Corpus Christi 
area of an aluminum plant to use 50,- 
000,000 cu ft of gas per day for the 
production of aluminum for the de- 
fense program. 

In respect to the actual training of 
troops, the Southwest, including Cal- 
ifornia, is the greatest training ground 
in the entire country. The vast major- 
ity of training camps were in this area 
in the last war and many are being 
reactivated at this time. In practically 
all these camps natural gas was the 
fuel used and this demand must be 
met as these camps are put back into 
service. From the standpoint of the 
pipe line, they are not a desirable load 
but from the standpoint of the mili- 
tary authorities natural gas is the 
most efficient fuel because its use re- 
quires the minimum of the trainees’ 
time, leaving the maximum time for 
military training. 

In respect to the maintenance of the 
economy at a high productive level, 
the importance of natural gas is 
clearly shown by the percentage re- 
lationship between all sources of en- 
ergy consumed in the country in the 
year 1949. In that year coal contri- 
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Natural Gas in Relation 
To National Defense* 


P 620. 





While showing that this natural resource is 
contributing greatly to making of war 
materials, an answer also is given fo those 
who think we are consuming it too rapidly. 






PAUL KAYSER 


buted 39.8 per cent, petroleum 36.6 
per cent, water power 4.9 per cent, 
and natural gas 18.7 per cent.* 


At the beginning of the last war in 
1941, natural gas contributed only 
11.1 per cent of the energy consumed 
in such year, This is an increase, since 
the beginning of the last war and up 
to 1949, of 70 per cent, but the trend 
indicates that at this time, 1951, the 
increase is more than 100 per cent. 


The importance of the natural gas 
industry to the national economy is 
further shown by a comparison of 
utility sales of natural gas at the be- 
ginning of the last war and at the pres- 
ent time. 

In 1941 the total utility sales of 
natural gas, in round figures, were 
1 trillion, 569 billion (1,569,000,000,- 
000) cu ft, whereas in 1949 such sales 
were 3 trillion, 107 billion (3,107,- 
000,000,000) cu ft. According to the 
trend, the figure for 1950 will be more 
than double the figure for 1941. But 
more significant is the fact that the 
residential and commercial sales in 
1941 were only 506 billion (506,000,- 
000,000) whereas in 1949 such sales 
were | trillion, 213 billion (1,213.,- 
000,000,000) cu ft.t The sales for 
1950 will be more than three times the 
1941 sales, according to the known 
trend. 

These users cannot readily substi- 
tute other fuels and their needs must 
be met if the economy is to remain 
vigorous and healthy. In addition, 
substantial expansion must be pro- 
vided if the economy is to expand to 
meet defense needs. 


Whether or not new lines are to 


1§enate Document No. 8 of the 82nd Congress. 
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be built into new areas and the extent 
of the expansion of present systems 
in interstate commerce is a matter for 
the joint decision of the Federal 
Power Commission and the Petroleum 
Administration for Defense. This 
question should be decided on full 
consideration of all the facts in hear- 
ings before the FPC including the 
vital question of the availability of 
other fuels. The Natural Gas Act has 
not been repealed and the certificate 
provision of such act is as valid as it 
ever was and undoubtedly will con- 
tinue in effect after this emergency 
has passed. 

In respect to the mechanics of the 
participation of the natural gas in- 
dustry in national defense, the presi- 
dent under the authority of the De- 
fense Act has appointed the Secretary 
of the Interior the Petroleum Admin- 
istrator for Defense. The secretary, by 
appropriate directive, has appointed 
Bruce K. Brown deputy administra- 
tor. Upon the request of representa- 
tives of the gas industry, an assistant 
deputy administrator has been ap- 
pointed to have charge of all matters 
relating to gas, both natural and man- 
ufactured, except the production of 
natural gas. C. P. Rather, president 
of Southern Natural Gas Company 
and first vice president of the Inde- 
pendent Natural Gas Association, has 
been named to this position effective 
April 1. 

In order to obtain advice and coun- 
sel from the industry, the secretary 
has appointed a Gas Industry Advis- 
ory Council, similar to the Petroleum 
Council for War. The first meeting of 
this advisory council was called for 
May 9. 

I wish to say here, and I am sure 
| can speak for the entire industry, 
the appointment of the assistant dep- 
uty and the gas council is highly sat- 
isfactory to the industry and should 
promote a most efficient and coopera- 
tive implementation of the Defense 
\ct in respect to gas. The assistant 
deputy administrator is a man of 
broad experience in the industry and 
is well qualified for this very difficult 
job. The council plainly has been care- 
fully chosen from every phase of the 
industry and each section of the coun- 
try is properly represented. 

The natural gas industry is in ex- 
cellent condition to meet its respon- 
sibility under the defense program. 
This fact was clearly developed at a 
meeting recently held in Washington. 


National Fuel Policy 


On March 7 and 8, Senator O’Ma- 
honey, chairman of the Senate Com- 
mittee on Interior and Insular Affairs, 
called a meeting in Washington of a 
panel for the discussion of the avail- 
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able fuel resources of the nation and 

the formulation of a national fuel 

policy in respect thereto. The follow- 
ing persons made up the panel: 

Max Ball, oil and gas consultant of 
Washington, D. C. 

John Battle, president, National Coal 
Association. 

Ivan Bloch, consulting engineer of 
Portland, Oregon. 

William H. Cooke, chairman, Coal 
Committee for Defense, Chicago, I]- 
linois. | 

Frank Earnest, president, Anthracite 
Institute. 

J. Ed Warren, president, Independent 
Petroleum Association of America, 
substituting for Harold B. Fell, 
executive vice president of that as- 
sociation. 

Eugene Holman, president, Standard 
Oil Company of New Jersey. 

A. Jacobsen, chairman, National Oil 
Policy Committee, American Petro- 
leum Institute. 

Paul Kayser, president, Independent 
Natural Gas Association of Amer- 
ica. 

L. G. McCollum, president, Conti- 
nental Oil Company. 

C. J. Potter, president, Rochester and 
Pittsburgh Coal Company. 

Ralph E. Taggart, president, Phila- 
delphia and Reading Coal and Iron 
Company. 

Dr. Robert E. Wilson, chairman of 
the board, Standard Oil Company 
of Indiana. 


.On the Committee, in addition to 
Chairman O’Mahoney, there were 
present Senators Ecton (R) of Mon- 
tana; Long (D) of Louisiana; Ander- 
son (D) of New Mexico; Cordon (R) 
of Oregon, and Butler (R) of Ne- 
braska. 

Prior to the meeting there was sent 
to each member of the panel a copy 
of Senate Document No. 8 of the 82nd 
Congress entitled “Basic Data Relat- 
ing to Energy Resources,” a mono- 
graph containing a most comprehen- 
sive compilation of useful data on the 
coal, power, oil, and gas resources of 
the United States, 

A most intense discussion was car- 
ried out between members of the 
panel, the chairman and senate mem- 
bers of the committee for a period of 
two days. The representative of each 
of the industries spoke many times 
and all the important phases of the 
various industries were covered in the 
discussion. 

The coal industry urged that the 
government should adopt a policy of 
restriction on the further expansion 
of the use of oil and gas except for 
certain special uses designated by 
them, the “mobile” uses principally, 
and the use of coal for all other pur- 
poses. When pressed by the repre- 
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sentatives of the oil and gas industries 
as to whether they ‘favored the goy- 
ernment telling the consumer what 
fuel he could use, they always side- 
stepped and said the government 
should “encourage” the use of coal in 
all cases where coal was available. 

The building of synthetic planis 
now, with government help, to make 
all types of liquid and gaseous fuels 
was advocated by the coal interests, 
The answer of the gas industry to this 
restrictive policy, presented to the 
panel and members of the Senate 
Committee, is the same answer I pre- 
sent to you. 


Proved Gas Reserves 


The proved reserves of natural gas 
will support the present rate of pro- 
duction in this country for a period 
in excess of 26 years but the rate of 
discovery of reserves exceeds con- 
sumption on the average by more 
than double the consumption. This is 
clearly illustrated by the following 
table covering the past five years.” 








Millions of cubic feet-—14.65 psia at 60 F 





Estimated Total of 
proved discoveries Net Increase 
reserves revisions production over 
as of and during previous 
Year endof year extensions year year 


1946... .160,575,901 17,729,152 
1947... .165,926,914 10,980,824 


4,942,617 12,786,535 
5,629,811 5,351,013 


1948... .173,869,340 13,898,572 6,007,628 7,942,426 
1949... .180,381,344 12,674,299 6,245,041 6,512,004 
1950... .185,592,699 12,104,699 6,892,678 5,211,355 








The last 5-year period has been the 
period of greatest expansion in the 
history of the natural gas business and 
yet during that period the proved re- 
serves of natural gas, after consump- 
tion, have risen from 160 trillion 
cubic feet to 185 trillion cubic feet. 
Thus, despite the phenomenal in- 
crease in the use of this commodity, 
the known reserves have increased 
more than 25 trillion cubic feet. 

So long as this trend continues 
there is no occasion to be concerned 
about the exhaustion of the reserves. 
So long as this trend continues there 
is no necessity to construct or put in 
operation plants for the production of 
synthetic high Btu gas from either coal 
or oil shale. The technology of the 
construction and operation of such 
plants should be fully developed as 
rapidly as such technology can be ad- 
vanced but so long as the reserves are 
rising each year there is certainly no 
occasion to put such plants into com- 
mercial production, 

The natural gas industry has been 
accused by some of its opponents 0 
having displaced other fuels and, 
therefore, of having disrupted the 
national economy by substituting 4 
natural resource with a more limited 


2Report of AGA Committee on Natural Gas 
Reserves. 
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UTOMATIC™ AS 


REMOTE MEASUREMENT 


Discharge pressure 
Suction pressure 
Motor load 
Tank level 





Other measurements 


REMOTE CONTROL 
Station start-up 
Station shut-down 
Motorized valves 
Circuit breakers 
Other controls 
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With automatic sequence control for an entire 
starting cycle, your operator presses only one push- 
button which initiates all necessary starting opera- 
tions—automatically and in proper sequence. 
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With convenient push-button operation, your oper- 
ator controls individual motors from any desired 
location. Interlocking of control can take the respon- 
sibility for starting and stopping valve motors, blower 
motor, and main pump motor in proper succession. 






































Everything you need 
to cut oil pipeline costs 
— ELECTRICALLY ! 
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With a comprehensive remote-control system, using 
G-E supervisory control equipment as shown, you 
can maintain optimum throughput by automatically 
controlling from any distance —through direct wire, 
telephone, micro-wave radio, or carrier current — 
any number of stations from one dispatching point. 


.. With AUTOMATIC G-E SYSTEMS 


for all types of pipeline pumping control! 


Automatic control of pipeline pumping—to any degree desired— 
can be easily, efficiently arranged with General Electric control 
equipment. You can provide it simply by using individual push- 
buttons to operate each motor in a main-pump starting cycle. 
You can go further and put an entire starting cycle under auto- 
matic single push-button sequence control, or employ instru- 
mentation to make the station self-operating. You can also place 
your whole pipeline under remote control of your dispatcher with 
a comprehensive supervisory control system. 

Automatic operation—saving manhourts and increasing over-all 
efficiency—is only one of many ways G-E pipeline electrification 
can cut your costs. To electrify most efficiently and economically, 
see your G-E representative first. General Electric Company, 
Schenectady 5, N.Y. 
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life than the one displaced and from 
this they have reasoned that expan- 
sion of the natural gas industry should 
be curbed in the interest of the sta- 
bility of our economy. 

This accusation is in nowise well 
founded. On the contrary, the natural 
gas industry has in the past and is 
now making a permanent contribution 
to a more efficient economy than has 
existed heretofore. By taking present 
freight rates for coal and present 
costs of transporting gas by large 
diameter high pressure pipe lines and, 
likewise, costs of transporting oil 
through large diameter high pressure 


pipe lines, it can be demonstrated— 
and I have had competent engineers 
draw the charts making such demon- 
stration—that the transportation of a 
unit of energy, namely a kilowatt 
hour, by means of coal by railroad is 
the most inefficient method of trans- 
portation of such unit of energy; that 
the most efficient transportation of 
such unit of energy is that of oil by 
high pressure large diameter pipe line 
(with the exception of tanker trans- 
portation where water transportation 
is available), and that the next most 
efficient method of transporting a unit 
of energy is by the transportation of 
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UNI-CHANNEL 
SENSICON DISPATCHER 


the best in low-cost 


2-WAY RADIO 


Take it along—Anywhere, it’s 
built to take it. Eliminates out- 
age, mileage, maintenance 
costs. | 


Long, trouble-free oper- 
ation and protection against 
obsolescence. 


No less than EIGHT exclu- 
sive MOTOROLA develop- 
ments make it your first choice 
in low-cost 2-way mobile radio! 





FM 2-WAY 
RADIO 


Motorola 


SPECIALISTS IN MOBILE RADIO FOR 20 YEARS 


4545 AUGUSTA BLVD., CHICAGO © ROGERS MAJESTIC ELECTRONICS, LTD., TORONTO, CANADA 
D-34 
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1000 Btu natural gas by high pressure 
large diameter pipe lines. 

A casual view of the natural eas 
pipe lines map of the United Stzies 
shows that the natural gas indusity, 
over the last five years, has con. 
structed large diameter pipe lines 
varying from 24 in. to 36 in. in di. 
ameter, clear across the United States 
from coast to coast, east to west, and 
from the Canadian border to the Gulf 
of Mexico, north and south. This is a 
brand new system of highly efficient 
transportation that did not exist 6 
years ago in anything like its present 
magnitude. 

The great coal reserves of the 
United States are in Colorado, Utah, 
Wyoming, Montana, Illinois, Mis. 
souri, Pennsylvania, and. Virginia, 
with substantial amounts in Tennes- 
see, Texas, and New Mexico. A glance 
at the map of the country’s pipe lines 
will show that a number of these great 
pipe lines traverse the coal areas and 
that all of them are within such a dis- 
tance that they easily can be con- 
nected to plants at the mouth of the 
mines. 

Under the rules of the Federal 
Power Commission these pipe lines 
are projected upon the basis of known 
gas reserves and, without any excep- 
tion so far as I know, the debt financ- 
ing has been done upon the basis of 
amortization of the debt prior to the 
exhaustion of the proved gas reserves. 
Consequently, the gas industry has 
built and is building a great new effi- 
cient system for the transportation of 
energy that has been soundly financed 
and will be amortized completely by 
the time of the exhaustion of the pres- 
ent proved reserves of natural gas. 

Under the trend illustrated by the 
table above, these reserves will last 
very much longer than the present 
proved reserves indicate. This is 
shown by the fact that the proved re- 
serves have increased more than 25 
trillion cubic feet during the last five 
years in spite of the increase in con- 
sumption that has occurred during 
such period. 

Nevertheless, within reason there 
will come a time when these reserves 
will become exhausted but, at that 
time, this new efficient system of trans- 
portation will be available for connec- 
tion to huge plants, built at the mouth 
of the mine, which will make synthetic 
gas of approximately 900 Btu content 
that will be transported to market and 
delivered to the same burners that are 
now using natural gas. So that, in fact, 
by using our present known gas Te- 
serves and by developing additional 
reserves through new discoveries, as 
has been done continuously in the 
past, we are constructing a vast trans- 
portation system that will make energy 
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Like the ’Gator’s tough skin 
that shields 3 
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Johns-Manville 
Asbestos Felts shield 
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: Johns-Manville Asbestos Pipeline Felt—the only easily without cracking. It guards enamel from 

3- type of wrapper that has survived more than 50 impact damage both during installation of field- 
years of service in all types of soil—now protects wrapped pipe, and during transportation and in- 

: more than 100,000 miles of oil and gas pipelines! _ stallation of mill-wrapped pipe. 

: A sturdy, inorganic product, Johns-Manville There are important economic advantages, 

e- Asbestos Felt resists rot and decay, stands up in —_to9! In addition to reducing maintenance ex- 

5 both acid and alkali soils. It has the thickness pense, Johns-Manville Asbestos Felt adds many 

: and toughness needed to shield pipeline enamels years of life to the pipeline. For further jj 

. from earth load and soil stresses. And it permits information and a sample JM 
the protective enamel coating to properly func- of .Johns-Manville Ashestos over 

is tion against corrosion. Pipeline Felt, mail the cou- 

at Johns-Manville Asbestos Felt is flexible; wraps _ pon below. 
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Please send me a copy of the sample folder on 
Johns-Manville Asbestos Pipeline Felt, PP-22A. 
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available to markets in the most efh- 
cient manner and will make possible 
the utilization of the total energy re- 
sources of the United States at the 
least cost to the consumers. 

Actually, the natural gas industry 
in developing and expanding as it has 
is not disrupting the nation’s economy 
but is building a more stable and efh- 
cient economy for the use of our nat- 
ural resources, 

Technology for the construction 
and operation of synthetic plants has 
already progressed to the point that 
competent engineers tell us that most 
petroleum products and 900 Btu gas 
can be made from coal and oil shales. 
The Carthage Hydrocol plant at 
Brownsville is now engaged in de- 


veloping the making of petroleum 
products from natural gas. The de- 
velopment of certain phases of this 


operation will greatly expedite the 
making of high Btu gas from coal. 
This is a major plant and has involved 
an expenditure in excess of $45,000,- 
000 and is sustained by the oil and 
natural gas industries. 

Further advances should be made 
as rapidly as human ingenuity can go 
but there is certainly no necessity to 
put such plants into commercial oper- 
ation so long as our reserves are ex- 
panding more rapidly than our con- 
sumption. Whenever we turn over the 


for SPEED and 
ECONOMY use... 


Shape Cutting At- 
tachment for cutting 
the various shapes of 
pipe intersections. 


Out-of-Round At- 
tachment is used 
when pipe is out 
of round. 
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hill of our gas reserves there will be 
time enough to construct and place in 
operation plants for the making of 
synthetic gas from the available re- 
sources of coal and oil shale. 

These considerations lead to the in- 
evitable conclusion that the practical 
common sense thing to do is for us to 
continue to use the resources of nat- 
ural gas and petroleum that we have 
because, in so doing, we are develop- 
ing a system of transportation and 
marketing that will be available to 
take advantage of the use of synthetic 
fuels whenever such is necessary. 

Under this state of facts we can 
freely use these resources for defense 
to the extent that is necessary without 
fear that we will be exhausting our 
national economy to the extent that 
after the emergency we will have to 
lower our standard of living. The fact 
is that under the spur of defense and 
under the spur of competition that 
exists in both the petroleum industry 
and the natural gas industry, tech- 
nology has been advanced to the point 
where we can reasonably expect a 
greater utilization of these products 
and a greater advance in the tech- 
nology of making available synthetic 
fuels than has occurred in the past, 
and we can reasonably expect to main- 
tain as high, and even a higher, stan- 
dard of living through the utilization 


of our energy resources in the future 
than we have had in the past. 

The key to the high standard of 
living in this country is our highly 
developed use of its energy resources, 
As the coal representatives pointed out 
in the panel discussion mentioned 
earlier, the introduction of petroleum 
into our economy has changed its en- 
tire nature. As they stated, it has made 
it a “mobile” economy, referring par- 
ticularly to the use of the automobile 
and the airplane. In fact, such revo-* 
lution has occurred in nearly every 
application of power. This is clearly 
shown by the fact that the diesel en- 
gine already has almost entirely sup- 
planted the steam engine on the rail- 
roads. 

The point was made in the panel 
discussion that because we had he- 
come a “mobile” economy we should 
restrict the further expansion of the 
use of petroleum and natural gas and 
conserve them for these special uses. 
But the fact is that by using these re- 
sources of oil and gas, instead of 
hoarding them, we will have a system 
so developed that when these resources 
are exhausted we will be able to sub- 
stitute in their place the synthetic 
fuels made from coal and shale and, 
therefore, maintain for the maximum 
time our high standard of living. 
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LONG-CRAWLER FLOTATION 
FOR MUCK OR SWAMP. 
Knee-deep “soup” didn’t stop these two Lorain- 
SOK crawler clamshells—and this pipeline job 
kept on the move. Extra-long, 14 ft. crawlers 
reduce ground pressures, improve soft-ground 

flotation and eliminate ‘‘nosing-in.” 


LORAINS 


Sef the Pipeline Pace 


Take a good look at these two jobs! One is in 
soupy muck. The other in rugged rock. Both are 
pipeline problems — solved by Lorains! And 
here is picture proof that pipeliners look to 
Lorains for the answer to digging, lifting and 
pipe handling needs. The reason is this— your 
Thew-Lorain Distributor can fit your job with 
long crawlers for soft going— with wide craw- 
ler “Pipeliners” for trench digging...in a full 
range of sizes from 2 to 2-yard classes and 
with any of 5 interchangeable front ends. From 

“soup to nuts” in shovels, cranes or hoes—your 

Thew-Lorain Distributor is the place to go! 


THE THEW SHOVEL CO. 
LORAIN, OHIO 
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WIDE CRAWLER “PIPELINERS” 
TO STRADDLE TRENCHES 
And when it's a trench-diqaina j i 
gging job, Lorain “ Pipeli Y 
% yd.) and Senior (lyd.) seedidie+-haue rel 


n pipelines across the nation. Extra-wi 
crawlers straddle trench, reduce the threat of a 
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R. C. Ledford, The Marine Gathering Company, addresses 
Southern Gas Association. E. R. Cunningham, Texas Eastern Transmission ‘ ; 

-orporation, and chairman of the Transmission Section of SGA, N. C. McGowen, president, United 
Gas Pipe Line Company, speaking 
before Southern Gas Association. 


s shown seated with A. L. Roberts, Texas Gas Transmission 
“orporation, who presided at the Transmission Session. 


A commission as an honorary deputy sheriff was given 

Dr. W. R. G. Baker, pioneer radio and television expert, as he 
arrived in Dallas to speak at the annual conference of the 
PIEA. Left to right are W. B. Clayton, General Electric 


=. B. Dunn, Keystone Pipe Line 
Company, talked on microwave at 
SGA Transmission Session. 


Participants in the panel discussion of transmission operating 
oroblems at the Southern Gas Association meeting: W. A. 
3roome, Arkansas Louisiana Gas Company; G. Carl Cooper, 
Mississippi River Fuel Corporation; H. M. McDonald, Texas 
Eastern Transmission Corporation; E. D. Nuttall, United Gas 
Corporation; J. H. Echterhoff, United Gas Pipe Line Com- 


vice president; Dr. Baker, G-E vice president; Chief Deputy 
Sheriff Bill Binford, and Paul L. Chamberlain, manager of 
sales for the G-E Commercial Equipment Division. 


pany; J. W. Carneal, Texas Gas Transmission Corporation; 
W. C. McGee, Jr., Tennessee Gas Transmission Company; 
Aubrey L. Roberts, Texas Gas Transmission Corporation; 
Carl E. Cloud, Oklahoma Natural Gas Company; E. E. 
Stovall, Lone Star Gas Company; and Louis R. Records, 
Sohio Petroleum Company, not in picture. 








‘Mack Boca Raton” soaks up Florida 
sunshine with Frank B. Smith, president 
of Refiners Transport and National 

Tank Truck Carriers Association, 

and Henry Rowold, vice president, Mack 
Motor Truck. The pup was won by 

S. F. Niness, Leaman Transportation 

at Carriers’ mid-year meeting. 





Among those present at Roskoter demonstration were: 
H. R. Britton, Britton Contracting Company, left; R. D. 
Cagney, Contracting and Material Company, 

E. H. Snashall, Ohio Fuel Gas; R. F. Selinger and 

N. P. Peifer, Manufacturers Light and Heat, 

and Jack Royston, Royston Laboratories. 


Newly elected officers and directors of the Southern Gas 
Association chosen at the annual meeting in Biloxi, Missis- 
sippi: Charles Oxford, Gas Light Company of Columbus, 
Columbus, Georgia, director; H. K. Griffin, Mississippi Gas 
Company, Meridian, Mississippi, second vice president; H. V. 
McConkey, Southern Union Gas Company, Dallas, Texas, 
treasurer; E. L. Henderson, United Gas Corporation, Shreve- 


ge ea Songt 


New coating machine, the Roskoter, which applies cold mastic in 
the field, was demonstrated recently by Royston Laboratories, Inc. 


Others who saw Roskoter in action: Glenn Royer (press); 
Frank B. Costanzo, Manufacturers Light and Heat Company; 
William A. Irvine, Britton Contracting Company; 

Tom Royston, Royston Laboratories, and Dick Peifer, 
Peifer Corrosion Service, Carnegie, Pennsylvania. 


port, Louisiana, director; Kyle Turner, Atlanta Gas Light 
Company, Atlanta, Georgia, assistant secretary; L. L. Dyer, 
Lone Star Gas Company, Dallas, president; J. H. Wimberly, 
Houston Natural Gas Corporation, Houston, Texas, first vice 
president; C. H. Zachry, Southern Union Gas Company, Dal- 
las, vice chairman of advisory council; Charley Lockhart, Jr., 
Bryant Heater Division of A.G.E., Inc., Tyler, Texas, director; 
R. A. Puryear, Alabama Gas Corporation, Birmingham, di- 
rector. Not present when picture was taken: J. L. Campbell, 
New Orleans Public Service Company, New Orleans, sec- 
retary; R. G. Taber, Atlanta Gas Light Company, Atlanta, 
chairman of advisory council; H. C. Webb, Oklahoma Nat- 
ural Gas Company, Tulsa, director. 























Attending AGA annual meeting in Dallas, Texas, were: Robert A. Elmer F. Schmidt, chairman, Natural Gas 
Hornby, vice president, Pacific Lighting Corporation; J. French Conference Program Committee and vice 
Robinson, chairman of board, East Ohio Gas Company, and Arthur _ president, Lone Star Gas, and C. E. Bennett, 

F. Bridge, president, Southern Counties Gas Company, Los Angeles, vice president, AGA, and president, Manufac- 
iso chairman, AGA Laboratories Managing Committee. turers Light and Heat Company. 


John E. Goble, president, National 
Tube Company; Frank H. Lerch, Jr., 
president, Consolidated Natural Gas 
Company; D. A. Hulcy, president, 
AGA and president, Lone Star Gas, 
and C. E. Bennett. 


J. S$. Quill, Gen- 
eral Electric; J. E. 
Eichelmann, chief 
engineer, El Paso 
Natural Gas; 

M. L. Arnold, 
chief engineer, 
gas operations, 
Richfield. 





H. A. Rhodes, superintend- 
dent of communications, 
Transcontinental, and A. B. 
Lauderbaugh, Manufac- 
turers Light and Heat. 


Meeting of AGA Transmission Committee. At head table are M. V. Burlingame, chairman, and George H. Smith, 
assistant managing director of AGA. 
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Contractors’ Association 
Committees Announced 


Laurence H. Favrot, president of 
the Pipe Line Contractors Associa- 
tion, has announced the appointment 
of the following committees to serve 
during 1951: 

Labor Committee — A: L. Forbes, 
Jr., Associated Pipe Line Contractors, 
Inc., chairman; T. A, Hester, Okla- 
homa Contracting Company; M. S. 
Williams, Anderson Brothers Corpo- 
ration; Kenneth A. Owens, Williams 
Brothers Company; E. J. Mahoney, 
Jr., Mahoney Contracting Company, 
and Felix M. Johnson, Trojan Con- 
struction Company, Inc. 

Membership Committee — Ray L. 
Smith, Ray L. Smith and Son, Inc., 
chairman; O. R. Burden, O. R. Bur- 
den Construction Company; C. C. 
Bledsoe, Midwestern Constructors, 
Inc.; Robert D. Sheehan, Sheehan 
Pipe Line Construction Company, 
and J. C. Britton, Britton Contracting 
Company, Inc. 

Program Committee — James P. 
Neill, Western Pipe Line Construc- 
tors, Inc., chairman; Earl Allen, As- 
sociated Pipe Line Contractors, Inc.; 
Carl C. Anderson, Anderson Brothers 
Corporation; T. R. Jones, Oklahoma 
Contracting Company, and G. A. 
Manuel, Williams - Austin Company. 


Transco Steps Up 
‘Daily Gas Deliveries 


Transcontinental Gas Pipe Line 
Corporation has stepped up deliveries 
to approximately 415,000,000 cu ft a 
day and expects to reach maximum 
capacity of 505,000,000 cu ft a day 
early in June, President Claude A. 
Williams told stockholders at their 
annual meeting. An additional 50,- 
000,000 cu ft of daily capacity to take 
care of southern customers is ex- 
pected to be completed by the end of 
the year, Williams said. 

Plans for additional capacity be- 
yond 1951 are under consideration, 
Williams stated, but are complicated 
because of steel shortage and matters 
of governmental defense policy. 

Stockholders reelected the follow- 
ing directors: Clyde H. Alexander, 
Dallas; Alfred C. Glassell, Jr., Hous- 
ton; Norman V. Kinsey, Shreveport; 
Benno C. Schmidt, New York and 
Franz Schneider, New York; Joseph 
J. Snyder, Boston; and Claude A. 
Williams, Houston. 

A retirement and pension plan for 
officers and employees was approved 
by the stockholders. 

Following the stockholders meeting 
the directors met and reelected all 
officers of the company. 





Michigan-Wisconsin Pipe Line to Construct Microwave System 
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SYSTEM 
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A PTM multi-channel microwave 
radio relay system, incorporating the 
latest facilities for continuous unat- 
tended telephone and other commun- 
ication services, has been ordered by 
the Michigan-Wisconsin Pipe Line 
Company to serve its natural gas pipe 
line from Hansford County, Texas, to 
the Michigan-Wisconsin area. It will 
be one of the longest microwave sys- 
tems ever used for industrial com- 
munications, covering a total distance 
of approximately 1500 miles. 

The Michigan-Wisconsin Pipe Line 
Company, a subsidiary of the Amer- 
ican Natural Gas Company, supplies 
the Michigan Consolidated Gas Com- 
pany throughout Michigan, some 63 
communities in Wisconsin and other 
operating utilities in Iowa, Missouri 
and Michigan with natural gas. 

Equipment for the new system will 
be manufactured and installed by the 
Federal Telephone and Radio Corpo- 
ration, Clifton, New Jersey, an asso- 
ciate of the International Telephone 
and Telegraph Corporation. 


Federal’s PTM (Pulse Time Modu- 
lation) microwave system is designed 
to provide as many as 23 voice chan- 
nels, but only seven will be utilized 
initially in this installation, with facil- 
ities for VHF mobile radio connec- 
tion, dispatching, administration, and 
supervisory services. 

Federal’s PTM system, operating at 
2000 megacycles, will provide high- 
quality communication facilities, util- 
izing simple, small, high-powered RF 
equipment and simple multiplex 
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equipment. Other features include 
common channeling units, indepen- 
dently operated repeater sections, and 
simplified repeater drop and insert 
equipment. 

Suitable locations for the unat- 
tended microwave repeater stations 
now are being selected, and soon work 
will be initiated on the construction of 
microwave towers and equipment 
housing. 


Wortham Succeeds Poe 
With Texas Eastern 


At the annual meeting of stock- 
holders of Texas Eastern Transmis- 
sion Corporation, Gus S. Wortham of 
Houston, Texas, was elected a mem- 
ber of the board of directors to suc- 
ceed the late E, Holley Poe of New 
York. All other members of the board 
were re-elected. At the meeting an 
amendment was approved by stock- 
holders that will permit Texas Eastern 
to engage directly in operations for 
the development of oil and gas pro- 
duction and reserves. R. H. Hargrove, 
president of the company,*reported at 
the meeting that average daily deliv- 
eries through the system for the firs’ 
quarter of 1951 showed an increase 
of 30 per cent over the comparabie 
period of 1950. 

Re-elected directors of Texas East- 
ern are George R. Brown, Houston; 
R. H. Hargrove, Shreveport; Chas. I. 
Francis, Herman Brown, George A. 
Butler, William A. Smith, all of Hous- 
ton; E. DeGolyer, Dallas, and Charles 
I. Thompson of Philadelphia. 
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W. G. Rogers New Head 
East Ohio Gas Company 


William G. Rogers has been elected 
president of The East Ohio Gas Com- 
pany, and J. French Robinson was 
elected chairman of the board. Rog- 
ers, an Ohioan who worked his way 
upward during 37 years’ service with 
the same company, succeeded Robin- 
son as president. 

Born in Canton, Ohio, in 1893, 
Rogers studied civil engineering at 
Case Institute of Technology in Cleve- 
land before joining East Ohio in 1914 
as a beginner in the engineering de- 
partment. He was in the Army from 
1917 to 1919, and returned to East 
Ohio in 1919, becoming chief statis- 
tician two years later, and in 1925 
taking over additional duties as rate 
engineer. 

Rogers became assistant secretary 
in 1931, and secretary-treasurer in 
1933. He was made vice president of 
East Ohio in 1939, and was promoted 
to executive vice president last year. 

Robinson is a native of West Vir- 
ginia and is a graduate of West Vir- 
ginia University, receiving a master’s 
degree in civil engineering in 1918, 
and an honorary doctor’s degree was 
conferred upon him in 1929 by the 
University of Pittsburgh. 

He has spent more than 30 years 
with the Consolidated Natural Gas 
Company’s group of companies. 

Before becoming president of East 
Ohio in November, 1940, Robinson 
served as president of The Peoples 
Natural Gas Company and The New 
York State Natural Gas Corporation, 
with headquarters in Pittsburgh. 


C. E. Spencer Joins the 
Natasco Company 


Claude E. Spencer, well known in 
pipe line circles, has joined the Na- 
tasco Company, according to Howard 
L. Berkey, president. 

Spencer’s first job was with Sin- 
clair Pipe Line Company. He spent 
23 years with this organization, which 
later became Stanolind Pipe Line 
Company and more recently Service 
Pipe Line Company. 

Spencer specialized in welding, tank 
maintenance and construction, becom- 
ing welding supervisor and tank su- 
perintendent of Service Pipe Line 
Company. During World War II he 
was loaned to the U. S. Army Engi- 
neers and was chief welding instruc- 
tor for pipe line welding. 

In August, 1949, he resigned from 
Service Pipe Line Company to accept 
a position as general manager of 
Keyes Tank Company of Casper, 
Wyoming. After a year he returned to 
Tulsa where he operated as a consult- 
ant for welding and tank service, until 
joining Natasco. 
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Pressure-limiting station near Bakersfield, California. 


Underground Valve Installation on PG&E Topock-Milpitas Line 


The unusual underground installa- 
tion of Rockwell-built Nordstrom 
valves with elevated gearing, shown 
here, is one of seven such arrange- 
ments on the newly operating 501- 
mile high pressure natural gas trans- 
mission line of the Pacific Gas and 
Electric Company between Topock, 


Arizona, and Milpitas, California. 
This photo is of a pressure-limiting 
station near Bakersfield. Pipe sizes 
shown are 12, 24, and 34 in. The line, 
running through deserts, mountains, 
and rich farmlands will, by January 
1, 1952, deliver 400,000,000 cu ft of 
gas a day to California. 


J. L. Seger, New Head Interstate Pipe Line 


Election of Joseph L. Seger as 
president of Interstate Oil Pipe Line 
Company, afhliate of Standard Oil 
Company (New Jersey), has been an- 
nounced by Interstate’s board of di- 
rectors, effective July 1. 

The executive vice president of 
Interstate, Seger succeeds Loren F. 
Kahle who resigned as president to 
assist W. R. Finney, pipe line advisor 
of Jersey Standard in New York, on 
matters pertaining to pipe line activi- 
ties in domestic and foreign fields. 

Seger has been acting head of Inter- 
state since October, 1949, when Kahle 
was granted a leave of absence to di- 
rect construction and help draft oper- 
ating plans for the Interprovincial 
Pipe Line Company’s vast Canadian 
project, recently completed from Ed- 
monton, Alberta, to Superior, Wis- 
consin. Kahle also will resign as ex- 
ecutive vice president of Interprovin- 
cial, but will remain a director of 
Interstate. 

Seger has been a resident of Tulsa 
since boyhood. He entered private law 
practice there in 1929 after gradua- 
tion from the University of Illinois 
and Yale Law School. Four years 
later he joined the legal department 
of The Carter Oil Company, also a 
Jersey Standard affiliate, and in 1944 


he was elected secretary. 

Going with Interstate as general 
counsel in 1946, Seger became vice 
president and general counsel the fol- 
lowing year, and executive vice presi- 
dent in 1949, 

Kahle was reared in Oklahoma 
City. After receiving a degree in me- 
chanical engineering from Iowa State 
College in 1924, he was employed by 
the Jersey Standard organization as 
a laborer at the refinery in Linden, 
New Jersey. 

From 1925 to 1935, he served with 
the company’s affiliate in Mexico 
where he was engaged in production 
engineering and pipe line construc- 
tion and operations. He was trans- 
ferred to the Jersey Standard Vene- 
zuelan affiliate in 1935 as chief engi- 
neer in charge of construction of pipe 
lines, camps, wharves, and roads. In 
1941 he became superintendent of the 
company’s terminal at Caripito. 

During World War II, Kahle 
worked with the U. S. Navy in Pana- 
ma, advising on the construction of 
pipe lines across the Isthmus. He 
moved to Tulsa in 1943 as superin- 
tendent of petroleum transportation 
of Carter, and-a year later was chosen 
executive vice president of Interstate. 
He was elected president in 1945. 
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Hulton Heads Shell 
Transport and Supply 

A. S. C, Hulton has been appointed 
vice president in charge of trans- 
portation and supplies for Shell Oil 
Company. He joined Shell Oil in 1936 
in the Long Beach, California, oil 





A. S. C. Hulton 


fields. After handling marine trans- 
portation on the Pacific Coast for sev- 
eral years, he went to New York in 
1941 as assistant manager of shuttle 
tanker operation. During World War 
II, he served in Washington in con- 
nection with petroleum transportation 
and supply matters, and since 1945 
has handled similar functions for the 
Shell Group of companies. 

Hulton replaces D. B. Hodges, on 
leave as director of supply and trans- 
portation for the Petroleum Adminis- 
tration for Defense. 


Williams Bros.-Davis 
New Association Member 


Williams Brothers-Davis Company, 
6006 Jensen Drive, Houston, Texas, 
recently became the fortieth active 
member of the Pipe Line Contractors 
Association. 

Williams Brothers-Davis Company 
was organized in May, 1950, and its 
oficers and personnel formerly were 
associated with Williams Brothers 
Company of Tulsa, Oklahoma. At the 
present time the company is engaged 
in constructing 165 miles of 30-in. 
pipe line for Texas Eastern Transmis- 
sion Corporation from Kosciusko, 
Mississippi to Florence, Alabama. 

H. L. Davis is president of the firm; 
Wilbur J. Holleman, vice president; 
Mary J. Hailey, secretary; E. G. 
Thiel, treasurer and assistant secre- 
tary, J. M. Chance, office manager. 


A. L. Stegner Heads PIEA; 
Howard Housley PESA 


A. L. Stegner, of Tennessee Gas 
Transmission Company, Houston, 
exas, was elected president of the 
Petroleum Industry Electrical Associ- 
ation, at the recent annual meeting in 
Dallas. H. G. Pegues, United Gas Pipe 
ine Company, Shreveport, Louisi- 
ana, was chosen vice president, and 








W. H. Massey, Interstate Oil Pipe Line 


Company, Shreveport, secretary-treas- 
urer. 


The Petroleum Electric Suppliers 
Association, which held its annual 
meeting at the same time, elected the 
following officers: Howard L. Hous- 
ley, Automatic Electric Sales Corp- 
oration, Chicago, president; R. C. 
Stueve, Electrical Supply Company, 
Tulsa, Oklahoma, vice president, and 
H. L. Renking, Electrical Machinery 
Manufacturing Company, Dallas, sec- 
retary-treasurer. 


The 1952 meeting of both associa- 
tions will be held in Tulsa, Oklahoma. 





Paine Heads Western Club 


At the regular spring luncheon 
meeting of the Western Pipe Liners 
Club, held at the Lakewood Country 
Club in Los Angeles, R. K. Paine, 
manager of the Standard of Califor- 
nia’s pipe line department, was elected 
president for the ensuing year. J. H. 
Robinson of the Union Oil Company 
was elected vice president, and F. O. 
McKeany of Shell Oil Company was 
chosen secretary-treasurer, 

These officers replace W. C. Rob- 
erts of Shell, F. E. Coyle of Tide 
Water, and E. B. Saunders of Stand- 


ard, respectively. 
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P.L. Office Managers Meet 


Approximately 35 representatives 
of Pipe Line Contractors Association 
members met in Dallas, Texas, re- 
cently to discyss problems involved in 
the office management and account- 
ing procedures peculiar to the pipe 
line construction business. 

The principal speakers were Rob- 
ert C. Watson, with the regional office 
of the National Production Authority; 
William J. Rogers, regional attorney 
for the Wage and Hour Division of the 
U. S. Department of Labor; J. D. 
Wheeler, Casualty Insurance Division, 
and Brad Martin, Peat, Marwick, 


Gathering System Conserves Gas During Plant Construction 


More.than 4 billion cu ft of natural 
gas ordinarily flared and wasted dur- 
ing construction phases of field nat- 
ural gasoline plants, have been con- 
served and saved for commercial uses 
by prior installation of a high pres- 


-sure gathering line. The system is op- 


erated in connection with the Scurry 
County, Texas, gasoline plant that is 
being built by 30 companies and 60 
individuals. 

The high pressure gas - gathering 
system completed and in operation 
since last July, some 12 months prior 
to scheduled completion of the plant 


itself, has made it possible for opera- 
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Williamson Pipe Line Pigs* 
FOR CLEANING 
NATURAL GAS PIPE LINES 


es) CLEANS PIPELINES — 





4” Size—TYPE JRN—2” to 4” sizes will pass 11/2 R- 
90° Bends. No valves other than full diameter thru 
port valves. 




















Use TYPE SCN-51 for 6” size. 


8” Size—TYPE WC-11—8” to 14” will 
traverse 6 foot radius field bends, full 
diameter side openings at 45°. 


SPRINGS COMPENSATE for BRUSH WEAR. 


20” Size—TYPE GP-2—16” to 
30” 200 Ib. SPRING forces the 
brushes against pipe wall—COM- 
PENSATING for WEAR. Will tra- 





verse round opening gate or plug 
valves. 


SPRINGS and BRUSHES are iden- 
tical and interchangeable for all 
types and sizes of GP-PIGS. 


24” Size—GP-3—18” 
to 30” sizes will pass 
1% R-30° bends. 
SPRINGS COMPEN- 
SATE for BRUSH WEAR 
ASSURING full section 
cleaning efficiency. 
GP-3 consists of two 
Type GP-1 Pigs. Each 
unit may be used as 
individual pig. 





a. D. Williamson, Inc. 


TULSA 9, OKLAHOMA 
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tors to begin conserving and selling 
gas at the rate of approximately 360 
cu ft of high pressure gas for every 
barrel of oil produced, Connected io 
the system are 850 wells located on 
3500 productive acres in the proli‘ic 
Kelley-Snyder reef area where produc- 
tion is obtained at depths of 6500- 
7000 ft. 

Construction of the plant itself, 
which is designed to process 70,000,- 
000 cu ft of gas daily is proceeding 
according to schedule and will be op- 
erated by Sunray Oil Corporation un- 
der an agreement that provides for a 
seven-member advisory committee to 
represent all interests involved in the 
project, With operations scheduled to 
start in July, all compressors, scrub- 
bers, gas coolers, fractionators, ab- 
sorbers, the de-propanizer and de- 
butanizer, etc., have been installed. 
Instruments and controls are now be- 
ing installed in the process area. The 
Fluor Corporation, principal contrac- 
tors, has about 250 men now working 
in the plant. 

The Snyder plant gas-gathering fa- 
cilities have a low pressure system in 
addition to the high pressure project, 
and more than 230 miles of 2-in. to 
30-in. pipe serving more than 250 in- 
dividual leases are involved in the 
two systems. 


Because the gas to be handled in 
the low pressure system will be an ex- 
tremely rich type, the drip gasoline 
expected to accumulate in the field 
system will be handled by specially 
designed “blow cases,” which will 
gather the drip in low points of the 
system. Under pressure tied in from 
the high pressure system, which paral- 
lels the low pressure lines, the drip 
gasoline gathered in the low points of 
the low pressure line will be blown to 
the top of the next hill through a sep- 
arate drip-condensate. This “stage- 
gathering” of the drip gasoline has 
eliminated considerable expense and 
is a unique innovation in systems of 
this kind. Pipe line tonnage is also 
much less than for a complete drip 
gathering net work paralleling the 
gas-gathering system. 


Interstate To Move 


Transfer of Tulsa office functions 
and personnel to Shreveport by Inter- 
state Oil Pipe Line Company is now 
scheduled for the month of August. 
This is a two-month postponement 
of earlier plans. The delay resulted 
from difficulties encountered by ten- 
ants of the Shreveport office building 
in completing arrangements for other 
office space, and in obtaining neces- 
sary permits and priorities for needed 
repairs and remodeling. 
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Tennessee Gas Expands 
Gas Supply Department 


The Gas Supply Department of 
Tennessee Gas Transmission Com- 
pany has been expanded by the acqui- 
sition of three veteran technicians in 
the oil and gas industry, Ralph C. 
Graham, vice president of the com- 
pany, announces. 

R. M. Beatty, administrative as- 
sistant, formerly was chief geologist 
of the American Republics Corpora- 
tion. A graduate of Lafayette College, 
Easton, Pennsylvania, and World War 
II veteran, he has been connected with 
the Pure Oil Company, and with the 
Tidewater Associated Oil Company. 

Ralph Coleman, production super- 
intendent, previously was assistant 
general manager of the Mexican 
American Independent Company in 
Mexico City and earlier was connect- 
ed with the Gulf Oil Corporation, A 
University of Texas graduate and 
World War II veteran, he was as- 
signed to an oil exploration project 
in Alaska both as a Navy officer dur- 
ing the war and later as chief engineer 
and drilling superintendent of Arctic 
Contractors, which took the project 
over from the Navy. 


Stewart Barclay, chief geophysicist, 
joins Tennessee Gas from the Mexican 
American Independent Company, 


Mexico City, where he was chief geol- 
ogist. A graduate of Louisiana State 
University, he joined the geophysical 
division. of Phillips Petroleum Com- 
pany and later for several years was 
chief geophysicist in Venezuela. 
Tennessee Gas Transmission Com- 
pany now buys gas in 113 fields in 
Texas and Louisiana, and the proper 
correlation of these reserves and the 
dispatching of gas therefrom has nec- 
essitated increasing its personnel to 
properly handle these problems. 


No Affiliation ' 


Harold C. Price, president of H. C. 
Price Company, of Bartlesville, Okla- 
homa, has issued the following state- 
ment: 

An announcement recently appear- 
ing in a number of industrial publica- 
tions states that a newly organized 
pipe line contracting firm “is in effect 
a merger of the talents and key per- 
sonnel” of H. C. Price Company and 
another contracting company. This 
tends to give the impression that H. C. 
Price Company is affiliated with the 
new organization. We wish to defi- 
nitely state that neither H. C. Price 
Company or any of its personnel has 
any connection whatsoever with this 
new company and it is to correct any 
such misconceptions that this state- 
ment is being issued. 


MidSouth Seeks to 
Acquire Arkansas Line 


MidSouth Gas Company, Little 
Rock, Arkansas, has filed an applica- 
tion with the Federal Power Commis- 
sion proposing to acquire a 38-mile 
natural gas pipe line now being con- 
structed in Arkansas by Arkansas 
Power and Light Company, of Pine 
Bluff, Arkansas. 

MidSouth would pay $900,000 for 
the 1234-in. line. The line will extend 
from a connection with the facilities 
of Texas Gas Transmission Corpora- 
tion near Helena, Arkansas, to Arkan- 
sas Power’s Hamilton Moses steam 
electric generating station near Pal- 
estine, Arkansas. 


Foster Promoted 


John D. Foster, of the Service 
Pipe Line Company engineering de- 
partment, has been promoted to area 
engineer for the company’s Illinois 
and Missouri divisions, J. R. Pol- 
ston, Tulsa, vice president-operations, 
has announced. Foster will reside in 
Galesburg, Illinois. He received a 
bachelor of science degree in petro- 
leum engineering at Tulsa University. 
A World War II naval aviator, he re- 
ceived a master’s degree in aeronauti- 
cal engineering at the California Insti- 
tute of Technology. 











conditions. 


damage before it starts. 





70 Pine Street 


PROVED PROTECTION 


UNDERGROUND PIPE 


The rugged effectiveness of Asbestos Pipe 
Line Felt in protecting underground pipe 
coatings has been proved by long-time use. 


Nicolet Asbestos Pipe Line Felt is made 
of high quality asbestos fibers. These strong 
fibers make Nicolet Felt a positive reinforce- 
ment for the enamel and an effective shield 
against soil stress and all corrosive soil 


Nicolet Felt is not a foreign material in 
the enamel. It is at the outside, partially 
imbedded, where it can stop corrosion and 








Shown above is part of a 270-mile pipe line, from Yale, Oklahoma to 
Borger, Texas, protected by Nicolet Asbestos Pipe Line Felt. Note the 
continuous, even application without breaks. 


WRITE FOR: OUR COMPARISON SHEET 
NICOLET ASBESTOS PIPE LINE FELT—‘'the felt with a future’ 
MANUFACTURED BY: 


NICOLET INDUSTRIES, INC. 


(FORMERLY GAMA INDUSTRIES, INC.) 
New York 5, N. Y. 


DISTRIBUTED BY: 


MIDDLE WEST COATING & SUPPLY 


207-A Daniel Bldg. Tulsa, Okla. Ph. 2-5215 
P. O. Box 153 


or 2-5216 
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PrmpeLiIneE PEeRsoNALS 


>C. R. “Dick” Williams, long as- 
sociated with the oil and gas indus- 
try, resigned an executive position 
with the Chicago Corporation earlier 
this year to become president of the 
Pacific Northwest Pipeline Corpora- 
tion and vice president of the Fish 
Gas and Oil Corporation, Houston, 
Texas. 

Williams was born at Double Circle 
Ranch, Texas County, Oklahoma, No- 


C.R. “Dick’’ Williams 


vember 5, 1907. He received an AA 
degree in chemistry in 1927 from Ok- 
lahoma Junior College, a BS in chem- 
ical engineering from the University 
of Oklahoma in 1930, and studied gas 
technology at Johns Hopkins Univer- 
sity in 1932-33. 

After graduating from the Univer- 
sity of Oklahoma in 1930 he joined 
the Continental Oil Company of 
Ponca City, Oklahoma, in the capacity 
of control chemist. When he left the 
Continental Oil Company in 1942 he 
held the title of general manager, Oil 
and Gas Division. 

He joined the Chicago Corporation 
in 1942 as vice president in charge of 
operations, making his headquarters 
in Corpus Christi, Texas. In 1945 he 
became an executive officer of Chicago 
Corporation subsidiaries, vice presi- 
dent of Gulf Plains Corporation and 
Triangle Pipe Line Company, and 
president of the Stratton Pipe Line 
Company. 

Williams is a member of the Amer- 
ican Petroleum Institute, National Pe- 
troleum Council, Natural Gasoline 
Association of America, and Alpha 
Chi Sigma. 

He married Stella Disney April 25, 
1931, and they have two sons, Charles 
Richard and Robert Lee. 
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> E. C. Mishou, division engineer at 
Shreveport, Louisiana, for Interstate 
Oil Pipe Line Company, was trans- 
ferred to New York the middle of 
May to begin a year’s special assign- 
ment in the office of the pipe line ad- 
visor, Standard Oil Company (N.J.). 
Mishou was first employed by Ajax 
Pipe Line Corporation as an engineer 
in 1943 and resigned to accept a post 
with Interstate in 1945. For two years 
he served as safety engineer with head- 
quarters in Tulsa. In October, 1948, 
he was named division engineer. 
Wayne Corley, who was transfer- 
red from Shreveport to Tulsa in 1949, 
returns to Shreveport as division en- 


‘ gineer of the Southern Division. 


N. E. Tilden, head of the design 
unit of the engineering department, 
Tulsa, recently assumed additional 
duties as acting chief engineer. 


> Herbert E. Fisher of Chicago has 
been appointed supervisor of plan- 
ning for Service Pipe Line Company, 
according to T. R. Aude, director of 
planning and economics. 

Fisher attended University of Okla- 
homa, Norman, and joined Service 
Pipe Line in 1932 as a laborer. He 
advanced through various positions 
in the company’s engineering depart- 
ment until 1942 when he joined 
Standard Oil Company (Ind.), Chi- 
cago. Until May 1, Fisher was chief 
engineer of Standard’s products pipe 
line department. 

Albert S. Munneke has been 
made superintendent of Service Pipe 
Line Company’s Salt Creek district in 
Wyoming. He will reside in Casper. 
Munneke started with Service Pipe 
Line in 1940 as a lineman. He was 
Oklahoma division area engineer. He 
replaces S. L. Cox who has accepted 
a position with the products pipe line 
department of Standard Oil Com- 
pany (Ind.). 

C. F. Gearhart, Jr., area engi- 
neer of Service Pipe Line Company’s 
Wyoming division, also has accepted 
a position with Standard of Indiana’s 
products pipe line department. John 
H. Keyes, Jr., was promoted from 
oil traffic engineer to replace Gear- 
hart, and Morrison Hynd, an engi- 
neer in the Casper office was promoted 
to oil traffic engineer. 

William C. Cooper, another en- 
gineer in the Casper office, was trans- 
ferred to Service Pipe Line’s Missouri 
division with headquarters in Carroll- 
ton. Elliston H. Bréwer, Shawnee, 
has been named area engineer for Ok- 
lahoma, replacing Munneke. 
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>» Maurice E. Bless has been pro. 
moted to district supervisor, land aid 
lease, by the Texas Gas Transmission 
Corporation. He will make his head- 
quarters in Memphis, Tennessee. ile 
has been associated with the company 
as a soil conservationist. 

Martin Ray Moore was recenily 
appointed division soil conservation- 
ist with headquarters in Memphis. 

Robert C. Courtney has been 
made senior safety engineer. He has 
been a safety engineer with the U.S. 
Bureau of Mines in Dallas, Texas. 

W. B. Threlkeld is now assistant 
to John W. Polkinghorn, director, 
land and lease. He has been chief 
clerk and assistant superintendent, Di- 
vision .1, Pipe Line Department. 

B. E. Reynolds has been pro- 
moted to assistant to the division su- 
perintendent — compressor stations. 
He also has been named manager of 
the Terre Haute compressor stalion. 
In addition to his duties as station 
manager, he will assume assignments 
in connection with the Oaktown and 
Niagara stations and the station being 
constructed at the new Alford under- 
ground storage field. He was formerly 
manager of the company’s stations at 
Slaughters and Calvert City. 





Leon M. Sipes 


> Leon M. Sipes has been appointed 
editor of publications for Texas East- 
ern Transmisison Corporation, Jack 
Clarke, director of public relations, 
announces. 

Sipes, formerly general manager of 
Radio Enterprises, Inc., of El Dorado, 
Arkansas, has been actively engaged 
in radio and editorial work since 1932, 
and has served as manager of Radio 
Station KELD since 1943. Prior to 
that time, as assistant advertising man- 
ager for an oil company, he edited an 
industrial publication. He is past pres- 
ident of the Arkansas Associated Press 
Broadcasters Association and a mem- 
ber of the board of directors of the 
Arkansas Broadcasters Association. 

Sipes was born in Lewisville, Ar- 
kansas, in 1911. He is a graduate of 
Little Rock High School and attended 
Hendrix. College, Conway, Arkansas, 
and Ouachita College of Arkadelphia, 


Arkansas. 








MIDWESTERN 


OWENS-CORNING 
FIBERGLAS 





We solicit your inquiries concerning specifi- 
cations, shipping data and prices. 


——— 


105 N. Boulder 
15 S.W. 29th St. 


TULSA, OKLAHOMA 
OKLAHOMA CITY, OKLAHOMA 
HOUSTON, TEX PITTSBURGH, PA SHREVEPORT, LA 
De.£. HUGHES JOHN R. WILSON TOM. L. HOLCOMBE 
5080 Arvilla Lane 555 McCulley, McKeesport, Pa Box 1306, Shreveport 

Olive 1095 McK 2-5461 7-0584 
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UNDERGROUND PIPE WRAP 


For those of you outside the pipeline indus- 
try that’s 700 million square feet shipped 
from Midwestern...and mister that’s a lot 
of wrap! However, the figure by itself isn’t as 
important as the “why” behind such a record. 


Those of you within the industry know 


. that the Owens-Corning Fiberglas Corpora- 


tion and the Midwestern Engine & Equip- 
ment Company pioneered the glass wrap 
field. Through close cooperation these two 
companies have consistently brought in the 
advanced developments in glass fiber pipe 
wrap. In short, you’ve worked with this wrap 
... you know of its high tensile strength, its 
consistent quality...its high porosity that 
gives an even bleed-through and good an- 
chorage. These are the basic reasons behind 
Midwestern’s impressive sales record of 
Owens-Corning Fiberglas Underground Pipe 
Wrap. Now with parallel reinforcing this 
superior wrap is better than ever before. 
Use of longer rolls at higher wrapping 
speeds without breakage is possible because 
of the greatly increased tensile strength. 
Midwestern supplies Owens-Corning CORO- 
MAT underground pipe wrap in 400, 800, 
1000 and 1200 foot rolls. 


MIDWESTERN EtiiM§ CO..INE 


Phone 3-4113 
Phone 2-2527 


To obtain more information on products advertised see page E-45 








PIPE LINE 


| PROJECTS 











Kansas-Nebraska Would 
Construct New Lines 


Kansas-Nebraska Natural Gas Com- 
pany, Inc., Phillipsburg, Kansas, has 
applied to the Federal Power Commis- 
sion for authority to construct addi- 
tional pipe line facilities in Nebraska 
and Colorado to increase the capacity 
of its natural gas transmission system 
from the presently authorized 164,- 
200,000 cu ft per day to 182,600,000 
cu ft daily. 

The proposed construction program 
includes a 15-mile, 65@-in. pipe line 
and 11 miles of 85-in. pipe line from 
the Big Springs field in Deuel County, 
Nebraska, to Ogallala, Nebraska; 2 
miles of 234-in. lateral lines and two 
town border stations to serve Big 
Springs and Brule; 8 miles of 85%-in. 
line and 5 miles of 414-in. line from 
the Big Springs field to Ovid; 13.5 
miles of 23-in. laterals and 10.5 
miles of 314-in. laterals and four town 
border stations to serve Chappell, 
Lodge Pole, Ovid, and Julesburg; a 
52-mile, 854-in. line to replace the 
existing 414-in. Ogallala-North Platte, 
Nebraska, line; and necessary lateral 
lines and regulating equipment to 
serve the four industrial customers. 


Service to Build New 
Lines to Texas Areas 


Pipe line outlet for the increasing 
oil production in Stonewall, Haskell, 
and Knox counties, Texas, will be 
available with completion of a new 
system to be built by Service Pipe 
Line Company. 

Gathering systems will connect pro- 
duction in the Old Glory, Kiowa Peak, 
and North Aspermont fields of Stone- 
wall County, in South Haskell field of 
Haskell County, and in North Knox 
City field of Knox County, J.L. Burke, 
president of Service Pipe Line Com- 
pany, announces. 

\ 135-mile line of 8- and 10-in. pipe 
will be built from the vicinity of the 
Old Glory field to Service’s present 
system at Bowie, Texas. 

“Although the new line is being 
built to serve new development in the 
Stonewall-Haskell area, the line to 
Bowie will traverse an area where ac- 
tive exploration is under way,” Burke 
said. “We are confident that this area 
has a bright future.” 

In describing plans for the new ar- 
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tery Burke said, “This is another step 
in our program to provide pipe line 
service for West Central Texas pro- 
ducers. Our first line from West Cen- 
tral Texas north was built in 1919, 
but we have not been a major gather- 
er in the area since the days of Ranger 
flush production. In 1951, we have re- 
entered this increasingly important 
area.” 

Service early in April began gath- 
ering oil produced from 1633 wells on 
320 leases in Throckmorton, Shackle- 
ford, Stephens, and Haskell counties. 

Survey parties are staking out 
routes for the sections of this program 
to be laid first. Construction will be- 
gin as soon as pipe and equipment can 
be moved in. 

“The pipe for this project is avail- 
able,” said Burke. 


Standby Gas Storage 
Asked for Maryland 


Washington Gas Light Company, 
Washington, D. C., has applied to the 
Federal Power Commission for au- 
thority to construct and operate a 
standby gas storage plant near Rock- 
ville, Maryland. 

The proposed plant would have a 
delivery capacity of 100,000,000 cu ft 
of gas, consisting of 70,000,000 cu ft 
of natural gas stored under pressure 
in underground steel pipes and 30,- 
000,000 cu ft of propane-air gas. Es- 
timated cost of constructing the plant 
is approximately $7,100,000, includ- 
ing the cost of land. 

The proposed plant would supple- 
ment the company’s present standby 
facilities in the event of failure of its 
supply of natural gas from Atlantic 
Seaboard Corporation. The existing 
standby facilities, the application con- 
tinues, are wholly inadequate, having 
a delivery capacity under emergency 
conditions of about 50,000,000 cu ft 
a day for the first day of any emer- 
gency. Under present circumstances, 
if a pipe line failure occurred, the 
company said, that amount would last 
only a few hours on a peak day. 

The company plans to start the con- 
struction in July of this year and to 
complete the job during the spring of 
1952; however, the application says, 
it is expected that part of the storage 
facilities will be available for use on 
January 1, 1952. 





United Gas Granted 
Temporary Authorization 


The Federal Power Commission 
has granted temporary authorization 
to United Gas Pipe Line Company, 
Shreveport, Louisiana, for the con- 
struction of approximately 50 miles 
of pipe line in the southeastern Ala- 
bama and northwestern Florida area. 

The construction program includes 
about 39 miles of 16-in. loop line par- 
alleling United’s existing Pensacola 
lateral from a point in Baldwin Coun- 
ty, Alabama, southeasterly to a point 
in Escambia County, Florida; and 
two laterals, one about 5.8 miles long 
paralleling United’s existing Gulf 
Power Company lateral in Escambia 
County, and the other, 5 miles long, 
extending to Saufley Field. 

United also will install tap and 
sales meter stations to serve Saufley 
Field, Eglin Air Force Base, and the 
Florida towns of Fort Walton, Nice- 
ville, Valpariso, Crestview, and De 
Funiak Springs. 

The construction, estimated to cost 
$1,945,000, will bring the total capac- 
ity of United’s Pensacola pipe line fa- 
cilities up to about 75,700,000 cu ft 
a day. 


Gas Line and Compressor | 
Units for Pennsylvania 


Pennsylvania Gas Company, War- 
ren, Pennsylvania, has received Fed- 
eral Power Commission authorization 
for the construction of 52 miles of nat- 
ural gas pipe’ line and five new com- 
pressor units on its system in Penn- 
sylvania. 

The new 1234-in. line will parallel 
existing transmission lines between 
Warren and Erie.-The line will be 
used during the winter to augment the 
supply of natural gas to Corry and 
Erie, and during the summer months 
to transport gas to the company’s stor- 
age areas. 

Three additional gas compressor 
units totaling 990 hp will be installed 
at the company’s Roystone compress- 
ing station in Warren County, Penn- 
sylvania, and two additional units to- 
taling 440 hp will be installed at the 
Sackett compressing station in Elk 
County, Pennsylvania. « 

Estimated overall capital cost of the 
facilities is approximately $2,200,000. 
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NO-OX-ID protection 


is Pipe Line Maintenance at its Best 


Use NO-OX-ID protective coatings on your next pipe line job for 
these important reasons: 


Save on Materials........A NO-OX-ID coating of 
only @ inch is adequate. DEARBORN ENGINEERING SERVICE 


° ae . ‘ Dearborn Engineers will assist you in selecting 

Save on Freight...........Minimum thicknesses required the NO-OX-ID combination to give you pipe 
produce maximum effectiveness. line maintenance at its best. 

Save on Labor............Greater footage with smaller 


coating crews. 


In addition, NO-OX-IDs do not produce objectionable, harmful ey WRITE FOR “PIPING 
fumes. Coating crews prefer NO-OX-ID. =< pf ee Regee 90% 
NO-OX-ID combinations assure positive, lasting and versatile = peace a de- 
protection. There are NO-OX-IDs for hot application by stationary = =f scribes Dearborn 
coating machines at the pipe yard or by traveling machines on long <S i esta sony 
lines . .. NO-OX-IDs for cold application by hand in rough, hilly < porns he gales 
terrain or congested areas. Water repellent NO-OX-ID Wrappers 
give added protection, prevent abrasion, reduce soil attachment 
and stress. 





Please Note Our New Address 


DEA RB ORN CHEMICAL c OM PAN Y DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza ° Chicago 54, Illinois Merchandise Mart Plaza, Dept. PE 
Chicago 54, Illinois 


Gentlemen: Please send me a copy of 
“PIPING HOT.” 


NO a ¢ f) Company 
= IRON r = RUST Address 
THE ORIGINAL RUST PREVENTIVE 
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More Work Planned 
By Colorado Interstate 


Colorado Interstate Gas Company, 
Colorado Springs, has applied to the 
Federal Power Commission for au- 
thority to build facilities designed to 
increase the capacity of its recently 
authorized 216-mile natural gas pipe 
line extending from the West Pan- 
handle gas field in Texas to a point 
in Cheyenne County, Colorado. 

The company plans to engage in a 
two-year construction program, esti- 
mated to cost $3,453,105, to enable it 
to meet the anticipated needs of its 
resale customers in the Rocky Moun- 
tain market area. 











PERSONAL 
SUPERVISION 


on construction of your 

pipe lines, water lines, 

sewer lines, excavations, 
salt water disposals 





Modern Equipment © Efficient Personnel 
Financial Stability 


IhUJAN 


CONSTRUCTION CO. 
INCORPORATED 
1416'/,, N. ROBINSON 
OKLA. CITY, OKLA. PH. 2-7696 
WAREHOUSE PHONE 6-1430 











The company is proposing during 
1951 to increase the horsepower of its 
new Panhandle field compressor sta- 
tion from the presently authorized 
4800 hp to 6600 hp and to install an 
additional 1320 hp unit at its Kit Car- 
son, Colorado, compressor station. 
Colorado also plans during 1951 to 
build 30 miles of 20-in. loop line ex- 
tending from a point in Elbert Coun- 
ty, Colorado, to the Limon, Colorado, 
area, and to construct 19 miles of 65%- 
in. lateral connecting line in the Fort 
Lynn, Colorado, area connecting the 
company’s existing system with the 
authorized 216-mile line. 

During 1952, Colorado plans to in- 
stall two additional 1320-hp units at 
the Panhandle field station; to install 
one additional 1320-hp unit at the Kit 
Carson station to bring the total horse- 
power there to 11,040; and to build 
18 miles of 20-in. loop line on its Kit 
Carson-to-Denver pipe line. 


FPC Allows Rehearing in 
Part On Lake Shore Order 


The Federal Power Commission has 
granted in part two requests for re- 
hearing of its February 15 order 
authorizing Lake Shore Pipe Line 
Company, Cleveland, Ohio, to ac- 
quire, construct and operate pipe line 
facilities to supply the northeastern 
Ohio area with natural gas. 


No date was set for the rehearing, 
which will be concerned with a 27- 
mile section of old pipe line, extend- 
‘ing from Ashtabula to Fairport, which 
Lake Shore plans to operate as part 
of its system. 

The rehearing was requested by 
Erie Gas Service Company, Inc., of 
Oil City, Pennsylvania, and Grand 
River Gas Transmission Company, of 
Cleveland, which were competing with 
Lake Shore for the northeastern Ohio 
market and whose applications were 
denied by the FPC’s February 15 or- 
der. 

The FPC’s February. 15 order was 


’ conditioned to require that the sec- 
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PELICAN WELL TOOL & SUPPLY CO. 


P. O. Drawer 1108 
Shreveport (84), La. 


SEE YOUR NEAREST 
SUPPLY HOUSE 






Welding Saddles 








To obtain more information on products advertised see page E-45 








tion of 27-year-old pipe line be fur. 
ther tested and that the results of the 
test be presented to the commission 
before the authorization became effec- 
tive. The commission also said that if 
any new estimates of construction 
costs, rate base and cost of service re- 
sult from the test, they must be sub- 
mitted also. 

The rehearing will be held on these 
issues and also on whether the line is 
adequate to render the service pro- 
posed, and whether the public conven- 
ience and necessity require the ac- 
quisition, construction and operation 
proposed by Lake Shore or the con- 
struction, and operation proposed by 
Grand River and Erie in the event 
the results of the tests on the old pipe 
show that Lake Shore’s construction 
costs, rate base or cost of service will 
be higher than previously estimated. 


Valley Gas Pipe Line 
Project Appears Dropped 


The Federal Power Commission 
has dismissed without prejudice, for 
lack of prosecution, the application of 
Valley Gas Pipe Line Company, Inc., 
proposing the construction of a $144,- 
500,000 pipe line project to carry nat- 


_ural gas from Texas and Louisiana 


to markets in Indiana, Ohio, and 
Michigan. 

The application, filed in June 1950, 
indicated that additional information 
would be submitted and that construc- 
tion of the project would commence 
by the end of 1950. The commission 
said that Valley failed to file any ad- 
ditional information in support of its 
application ‘and did not seek a hear- 
ing prior to December 31, 1950. 


The commission said that on Feb- 
ruary 6 of this year Valley was re- 
quested to advise the FPC as to the 
date it proposed to file the exhibits 
required by the commissions rules of 
practice and procedure, and the date 
it would be able to begin formal hear- 
ings. 

Valley, by letter dated February 21, 
requested that action on its applica- 
tion be held in abeyance for 30 days 
beyond February 23. The commission 
granted an extension, contingent on 
the filing of the exhibits by March 31. 
Valley then subsequently sought, and 
was granted, a further extension until 
April 25, but to date has failed to file 
the exhibits. 

Valley’s proposed project would in- 
clude a 1000-mile line extending from 
Hardin County, Texas, across Louisi- 
ana, Arkansas, Missouri, IIlinois, In- 
diana, and into southern Michigan. In 
addition, the company proposed to 
build 500 miles of line in Louisiana 
and Texas together with necessary lat- 
erals for supply and distribution. 
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Pan Am Pipe Line to 
Build East Texas System 


Pan American Pipe Line Company 
of Houston will build additional pipe 
line outlets for increasing production 
in Wood County, Ira O. Walker, com- 
pany president, states. 

Ten and one-half miles of gather- 
ing system consisting of 4-, 6-, and 8- 
in. pipe will be laid in the Forest Hills 
and Midway Lake oil fields in Wood 
County between Winnsboro and Quit- 
man. The system will gather approxi- 
mately 1200 bbl of oil daily. Contract 
for the construction of the gathering 





line in Ouachita Parish, Louisiana; 
33 miles of triple loop line in Oua- 
chita and West Carroll parishes, Lou- 
isiana; 7 miles of tripe loop line in 
Sharkey County, Mississippi; and 108 
miles of 14-in. line extending through 
Georgia from Bass Junction to Au- 
gusta. The delivery capacity of the 
latter line would be 53,000,000 cu ft 
a day, the application states. 

This proposal represents in part a 
modification of the application pre- 
viously authorized in Docket No. G- 
1308, including, among other changes, 
substitution of a 14-in. pipe line in 
place of the previously authorized 108 





Shell to Build Line 
To Gohlke Field, Texas 


T. E. Swigart, president of Shell 
Pipe Line Corporation, announces 
plans to lay an 8-in. crude oil pipe 
line to give an outlet to Gohlke field, 
De Witt County, Texas, and other 
fields in the immediate area by con- 
necting them with Shell Oil Com- 
pany’s refinery at Houston. 

Active development is proceeding 
in the general area, with current pro- 
duction totaling about 2000 bbl a day. 


El Paso Natural Sells 





y system has been awarded to the Joe niles of 1034-in, pipe line from Bass Facilities to Subsidiary 
t Titsworth Construction Company of — Junction to Augusta Georgia. The Federal Power Commission 
e Kilgore. ‘ has authorized El Paso Natural Gas 
n ! In addition, the company will loop Application for Florida Company to sell natural gas facilities 
i its present Quitman-Hawkins trunk Gas tine i Glanieiel in the El Paso, Texas, area to its 
line with 10 miles of 8-in. pipe to in- = ie 6 eee ei wholly owned subsidiary, El Paso 
crease the capacity of this line from _The Federal Power Commission has Gag Transportation Corporation. 
13,500 to 17,500 bbl a day. Contract dismissed the application of South At- The facilities include approxi- 
for the Quitman-Hawkins loop-line _ lantic Pipe Lines, Inc., of Jackson- mately 32,187 ft of pipe, 2,493 ft of 
has been awarded to the Gregg Con- Ville, Fla., for authority to construct which is to be constructed; a city 
n struction Company of Longview. a 254-mile natural gas transmission _gate station; and regulating and meas- 
r line in Hag — the Jacksonville wring equipment. Estimated net book 
yf area to St. Petersburg. cost of the facilities was $112,462 as 
. Southern Natural Proposes Temenos ‘ets 31, 1949. y 
Ms Another Capacity Increase nect with other natural gas transmis- The El Paso city limits recently 
t- Southern Natural Gas Company, _ sion lines in the vicinity of Jackson- —_ were extended to include the area in 
a Birmingham, Alabama, has asked the ville for its supply of natural gas, but which the facilities are situated, and 
d Federal Power Commission for au- the commission pointed out that there —_ since El Paso Natural Gas Company 
thority to construct pipe line facilities is at present no natural gas line in that does not have a franchise to do busi- 
), that would increase the daily delivery _ area, and none has been authorized by _ ness within the city, the acquisition by 
n capacity of its natural gas transmis- the FPC. In the absence of a definite _ the subsidiary was necessary. 
C- sion system from 555,000,000 cu ft source of natural gas, the FPC said, — ' ‘ 
“e to 670,000,000 cu ft. the company is unable to supply, in Cities Service Buys Lines 
n The proposed new facilities, esti- | support of its application, the infor- Cities Service Pipe Line Company 
d- mated to cost $13,641,000, would be mation, data, and exhibits required by announces the purchase of the Co- 
ts in Alabama, Georgia, Mississippi, and the commission’s general rules and  manche pipe line properties in Pecos 
r- Louisiana, and would include three __ regulations. County, Texas. This pipe line system 
compressor stations with a total of South Atlantic’s proposed project — has been operated by W. H. Waldrop 
b- 19.450 hp and approximately 169 was to have included, in addition to of Monahans, Texas, for many years 
“" miles of various size pipe lines. the 254-mile line, about 50 miles of | as Comanche Pipe Line. 
“ The proposed new compressor sta- laterals, a compressor station and The system serves the Santa Rosa, 
7 tions would be in Jefferson Davis and _ necessary metering, regulating and Orient, and Pecos Valley pools. The 
al Clarke counties, Mississippi, and Hale _— other appurtenant facilities. Estimat- _ oil will be delivered -to Texas-New 
te County, Alabama. The pipe line con- _ed cost of the construction was $23,- Mexico Pipe Line Company’s Lehn- 
ai struction includes a 20-mile supply 500,000. Apco junction for Cities Service. 
1, 
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a Daniel Meter Tubes Shipped. A partial shipment of of an order for more than 60 of these precision fabricated 
at- Daniel Orifice meter tubes starts its long journey by truck meter tubes to be shipped from the recently expanded 









from Houston—destination, Pennsylvania. This is the first lot Daniel plant in Houston. 
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> Mahoney Contracting Com- 
pany, 2300 North Grand River, Lan- 
sing, Michigan, is making progress on 
the 100 miles of 26-in. being laid for 
Trunkline Gas Supply Company be- 
tween Flora and Joppa, Illinois. Two 
spreads are now at work. One is mak- 
ing its headquarters at Flora. Barney 
Finnerty is superintendent and Frank 
Pavelka office manager. The second 
spread is working out of Marion, Illi- 
nois, with Henry Mogg superintend- 
ent and Joe Cuthbert office manager. 

As soon as the Trunkline job is 
completed, work will begin on 36 
miles of 20-in. for Texas Eastern 
Transmission Corporation from Con- 
nelsville, Pennsylvania, and the Oak- 
ford storage area, Henry Mogg will 
be in charge and the field office will 
be at Greensburg, Pennsylvania. 

Harold Finnerty is general super- 
intendent for Mahoney. 

The company also has contracted 
to install two water crossings in Vene- 
zuela for Shell Caribbean Petroleum 
Corporation, One is a 10-mile, 20-in. 
crossing of Lake Maracaibo, the other 
a 4-mile, 30-in. crossing of the Gulf 
of Coro. Angelo Tavernaro will be in 
charge. . 


> O. R. Burden Construction 
Company, P. 0. Box 5216, Tulsa, 
Oklahoma, has opened an office at 
Moberly, Missouri, from which point 
right-of-way and road crossing work 
is being done on the Platte Pipe Line 
Company job. No pipe has been re- 
ceived and may not be for 30 to 60 
days, according to latest reports. The 
section to be laid for Platte consists 
of 280 miles between the Missouri 
River, near St. Joseph, Missouri, and 
the Mississippi River, near Wood 
River, Illinois. 

Pete Hiner is in charge of the spread 
working out of Mt. Carmel, Illinois, 
on the 56.6 miles of 1034-in. pipe be- 
ing laid for The Texas Pipe Line Com- 
pany from Lawrenceville, Illinois, to 
Mount Vernon, Indiana. Mrs. J. G. 
Coons is in charge of the office. 


> Williams Brothers Company, 
National Bank of Tulsa Building, 
Tulsa, Oklahoma, now has four 
spreads in the field on the Plantation 
Pipe Line Company job. The latest 
spread went into action out of Pren- 
tiss, Mississippi. O. R. Mitchell is the 


superintendent and R. J. Purdy office | 


manager. This gang is laying 127 
miles of 18-in, between Collins, Missis- 
sippi, and Baton Rouge, Louisiana. 
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The other spreads are making their 
headquarters as follows: 

Carrollton, Georgia, T. E. Davis su- 
perintendent and J. E. G. Jester office 
manager, 

Bessemer, Alabama, O. L. “Whitey” 
Martin superintendent and R. G. Con- 
ley office manager. 

Eutaw, Alabama, A. T. Maxwell 
superintendent and Joe Breedlove of- 
fice manager. 

The central project office is at Tus- 
caloosa, Alabama, and George Allen 
is general superintendent, 

In Venezuela, 195 miles of 10, 12, 
and 16-in. pipe are being laid for the 
Venezuelan Atlantic Transmission 
Corporation from Las Mercedes to 
Caracas. Marvin E. Jones, superin- 
tendent, has his headquarters in Cara- 
cas, 

Jones also is supervising the lay- 
ing of 160 miles of 30-in. from Pal- 
merejo, near Maracaibo, to Punta Car- 
don, Venezuela, for Shell Caribbean 
Petroleum Company. 


> Associated Pipe Line Contrac- 
tors, Inc., P. O. Box 2163, Houston, 
Texas, has contracted to lay approxi- 
mately 100 miles of 20, 24, 26, and 
30-in. pipe near New Orleans, Louisi- 
ana, for J. Ray McDermott & Co., Inc., 
one of the Gulf Southern group that 
is laying 1000 miles of line for United 
Gas Pipe Line Company. Associated 
has opened a field office at Franklin, 
Louisiana, where L. H. Gray is super- 
intendent and James Luther and Ralph 
Herwig are in charge of the office 
work. 

A contract also has been made with 
the U. S. Army Corps of Engineers to 
lay 188 miles of 65-in. pipe line from 
Searsport to Limestone, Maine. Cecil 
Rogers is superintendent and A. B. 
Johnson manager of the field office, 
which is at Bangor, Maine. 


> Britton Contracting Company, 
93 South Main Street, Washington, 
Pennsylvania, is constructing 116 
miles of 16-in. pipe line for Northeast- 
ern Gas Transmission Company, be- 
tween Springfield, Massachusetts, and 
Greenwich, Connecticut. Central head- 
quarters are in Springfield, Massachu- 
setts. Herb Britton is general superin- 
tendent. Two spreads are being 
worked. One is making its headquar- 
ters at Plainville, Connecticut, where 
Johnny Waldron is spreadman and 
Charles Quinn office manager, The 
other spread is under the supervision 


of “Curley” Hahn. 


> Bechtel Corporation, 220 Bush 
Street, San Francisco, California, be- 
gan work in March on a pipe line for 
General Petroleum Corporation be- 
tween San Ardo and Estero Bay, Cali- 
fornia, consisting of 42 miles of 8-in, 
crude oil line and 42 miles of 4-in. 
to be used for cutter stock. The proj- 
ect office is at Watson and the field 
office at San Miguel. J. S. Connell is 
general manager and George Ander- 
son project manager. 

After being held in abeyance await- 
ing open weather, work is again pro- 
ceeding on the 409 miles of 30-in. for 
Texas Illinois Natural Gas Pipeline 
Company in Arkansas and Missouri. 
The project office is at 409 East Mark- 
ham Street, Little Rock, Arkansas, 
E. W. Davis is division manager, E. J. 
Hayes division office manager, and 
E. C. Elting project office manager. 

Spread offices are as follows: 

Newport, Arkansas, general deliv- 
ery—B. C. McLean, office man. 

Bald Knob, Arkansas general de- 
livery—Virgil Cobb, superintendent; 
C. A. Bingaman, office man. 

Hope, Arkansas, general delivery— 
V. L. Williams, superintendent; 
Harry Sager, office man. 

Arkansas River crossing, Box 349, 
North Little Rock, Arkansas—George 
Wahlgren, superintendent. 

Jackson, Missouri, general delivery 
—J. E. Richardson, superintendent; 
E. C. Gavagan, office man. 


> Bechtel Constructors, Inc., 220 
Bush Street, San Francisco, Califor- 
nia, began work the middle of April 
on 120 miles of 24-in. for the Tennes- 
see Gas Transmission Company, be- 
tween Hamburg, New York, and the 
Hudson River. The project office is at 
Richfield Springs, New York, P. 0. 
Box 789. R. L. Bowman is general 
superintendent, G. H. Homann admin- 
istrative manager, and W. H. Molan- 
der, office manager. 


> Rumsey Brothers Pipe Line 
Construction Company, M. and M. 
Building, Houston, Texas, is waiting 
on pipe to begin construction of 100 
miles of the Platte Pipe Line Company 
system, the section from the Nebraska- 
Kansas state line, near Lanham, Kan- 
sas, to the Missouri River, near Doni- 
phan, Missouri. Al Works will be the 
superintendent and Walter A. Hale 
office manager. 

This. contractor is laying 52 miles 
of 24 and 26-in. for Panhandle East- 
ern Pipe Line Company in Kansas. 
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HARAWATE 


STRADE MARK 


HEAVY AGGREGATE “fl 





Wren pipelines must be laid under- 
rge water, or in loose ground, subject to the shifting effects 


of tides, waves, freezing, thawing or settling, BARA- 
a WATE has what it takes to make a pipeline stay where 
: it belongs. Used as the aggregate in pipe-coating con- 
290 crete, BARAWATE'S high specific gravity (4.3) gives 
bare concrete weights as high as 210 pounds per cubic foot—60% greater 
pril than ordinary concrete—which enables BARAWATE concrete to HIGHLIGHTS 
= handle many jobs which formerly would have required cast iron ON 
the weights or anchors at much higher cost. BARAWATE 
s a BARAWATE concrete is readily applied either mechanically or pneu- High specific gravity —4.3 
ia matically over the reinforcing steel, or may be pre-cast for river — gives concrete densities 
ins clamps. BARAWATE is chemically inert, reducing the corrosion as high bi “ms % - 
lan- problem and protecting the softer inner coatings against attack by _ he re 
barnacles or other destructive marine organisms. Provides economies over 
Write for complete information. cast iron weights 
or anchors. 











Chemically inert—reduces 
corrosion problem. 


Easy to apply. 
* 


Available either in bulk 
or in 100 lb. sacks 
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>» H. C. Price Company, pipe line - 


division, Box 1111, Bartlesville, Ok- 
lahoma, has the general contract cov- 
ering construction of approximately 
156 miles of 24-in. high pressure na- 
tural gas pipe line for Tennessee Gas 
Transmission Company between Ham- 
burg, New York, and the OQnundaga- 
Madison county line, New York. 
Spreads are located as follows: 


Auburn, New York, Box 657, Tele- 
phone 24591: G. A. Reutzel, superin- 
tendent; W. E. Yount, office manager; 
and the following foremen: J. A. Hair- 
ston, right-of-way; L. J. Loncarich, 
ditch; J. C. Anderson, bending; H. C. 
Morrison, pipe; K. N. Adkins, pipe; 
R. W. Orr, welding; S. J. Wood, coat- 
ing; A. L. Bell, lower-in; T. E. 
Walker, clean-up; J. H. Ingram, Sr., 
chief mechanic. 

Warsaw, New York, Box 214, Tele- 
phone 618: R. K. Shivel, superinten- 
dent; W. R. Crego, office manager; 
and the following foremen: J. D. 
White, right-of-way; W. H. Olrich, 
ditch; J. H, Latham, bending; Del- 
bert Shivel, pipe; R. L. Ezell, weld- 
ing; Sam Price, clean-up; C. W. Sisco, 
lower-in; J. B. Northcutt, coating; 
Tommie Stammer, chief mechanic; 
Cleo Robertson, road crossing. 

Also a general contract covering 
construction of approximately 200 
miles of 30-in. high pressure natural 
gas pipe line for Texas Illinois Na- 
tural Gas Pipeline Company from the 
Trinity River northeastward to the 
Texas-Arkansas state line near Texar- 
kana. Spreads are located as follows: 

Carthage, Texas, General Delivery, 
Telephone 1178: C. E. Shivel, super- 
intendent; D. H. Johnston, office man- 
ager; and these foremen: R. H. Ed- 
wards and Paul McCormack, right- 
of-way; Ray Drewell, ditch; J. V. 
Huff, bending; E, D. Worley, pipe; 
C. F. Jones, welding; Henry Hill, 
coating; Bill Buchanan, lower-in; 
Boyd Danner, chief mechanic. 

Nacogdoches, Texas, Box 906, Tele- 
phone 2198: C. R. Ice, superinten- 
dent; G. A. Harvey, office manager; 
and the following foremen: John E. 
Hamilton and Jessie Cash, right-of- 
way; E. W. Whisenant, ditch; Forest 
Loinette, bending; W. T. Dickerson, 
pipe; L. O. Reutzel, welding; N. D. 
Adams, coating; J. C. Rich, lower-in; 
Cliff Birmingham, chief mechanic, 


> H. C. Price Company, somastic 
division, Bartlesville, Oklahoma, an- 
nounces the following jobs: 
Philadelphia plant operations: 
\llentown-Bethlehem Gas Company 
\pplication of Somastic coating to 
14,500 ft of 1234-in. OD pipe. 
Consolidated Edison Company — 
Application of Somastic coating and 
internal cleaning and coating to ap- 
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proximately 13,400 ft of 85,-in. OD 
pipe. 

Okonite-Callender Cable Company, 
Inc.—Application of coating and in- 
ternal cleaning and coating to 31,100 
ft of 65£-in. OD pipe; 25,700 feet of 
57%-in. OD pipe. 

Phelps-Dodge Corporation—A ppli- 
cation of coating and internal clean- 
ing and coating to 11,000 ft of 5;,-in. 
OD pipe. 

Philadelphia Electric Company— 
Application of coating to 500 ft of 
20-in. OD pipe; 80,000 ft of 16-in. 
OD pipe. 

Philadelphia Gas Works Company 
—Application of Somastic coating to 
all pipe requirements from 11/-in. to 
30-in. for 1951. 

At Staten Island, New York: 

Transcontinental Gas Pipe Line 
Corporation—Application of Somas- 
tic coating to 71,000 ft of 26-in. OD 
pipe; 16,000 ft of 24-in. OD pipe and 
application of 3-in. Hevicote to 16,- 
000 ft of 24-in. OD pipe. 

New Orleans Plant Operations At 
Morgan City, Louisiana: Gulf South- 
ern Contractors (for United Gas Pipe 
Line Company)—Application of So- 
mastic coating to approximately 26.3 
miles of 30-in. OD pipe; 23.8 miles 
of 26-in. OD pipe; 24.6 miles of 24-in. 
OD pipe; 15.5 miles of 2014-in. OD 
pipe; 21.1 miles of 20-in. OD pipe; 
13.4 miles of 16-in. OD pipe, and 
12.3 miles of 14-in. OD pipe. 


> Oklahoma Contracting Com- 
pany, 1210 Mercantile Bank Build- 
ing, Dallas, Texas, has begun laying 
pipe on the New England system of 
Tennessee Gas Transmission Company 
and its subsidiary, Northeastern Gas 
Transmission Company. The contract 
calls for construction of 175 miles of 
line from the Hudson River just south 
of Albany, New York, to a point near 
Wilmington, Massachusetts. Central 
headquarters are at Springfield, Mass- 
achusetts, with Paul R. Halbert in 
charge and Harry Prindle his assist- 
ant. Headquarters for three spreads 
have been established. At Pittsfield, 
Massachusetts, H. A. “Red” Wylie is 
the superintendent; at Westfield, 
Massachusetts, Aldress Kilgore, and 
at Sudberry, Massachusetts, L. B. Rea. 

The 65 miles of 26 and 30-in. loops 
for Tennessee Gas near Falfurrias and 
Victoria, Texas, have been completed. 


>» J. Ray McDermott and Com- 
pany, New Orleans, Louisiana, a 
member of the Gulf Southern Con- 
tractors group, have begun work on 
the marine portion of the job that is 


_ being done for United Gas Pipe Line 


Company. From the Louisiana coast, 
28 miles of pipe will be laid out into 
the Gulf of Mexico. 
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> Midwestern Constructors, Inc., 
105 North Boulder, Tulsa 3, Okla. 
homa, has released the following pro. 
gress report as of May 15: 


Schedule 11 for Texas Illinois Na- 
tural Gas Pipeline Company is 42 per 
cent completed. This schedule consists 
of 100 miles of 30-in. from the Missis- 
sippi River near Chester, Illinois, to 
Effingham, Illinois. Field headquar- 
ters are at DuQuoin and Carlyle. Ever- 
ett Hart is superintendent at the for- 
mer place; John Work at the latter. 

Schedule 12 is 100 miles of 30-in. 
from Effingham to Sibley, Illinois. The 
field office is at Monticello where Cliff 
Simmons is superintendent. 


Schedule 13, consisting of 92 miles 
from Sibley to Joliet, is 12 per cent 
completed. Denver Franklin is super- 
intendent and the field office is at 
Morris, Illinois. 

Work was scheduled to begin June 
1 on the Mississippi River crossing 
near Wittenberg, Missouri, and a field 
office has been established at that 
point. Three separate 20-in. lines will 
be laid. Howard S. Lipp is coordi- 
nator, Clyde Peters superintendent in 
charge of pipe, and Ivan Steele office 
manager. 

The central office for this work is 
at Decatur. M. T. “Bill” Wilhite is 
general superintendent, and A. T. Tol- 
bert is in charge of the office. 

This is the status of the work being 
done for Panhandle Eastern Pipe Line 
Company involving station additions 
and piping at three stations: 

The work at Tuscola, Illinois, is 
30 per cent completed. F. C. Snavely 
is superintendent and Morris D. Carey 
office manager. 

At Zionsville, Indiana, the job is 
25 per cent completed. J. A. Bard is 
‘superintendent and O. J. Casaday of- 
fice manager. 

The Edgerton, Indiana, station 
work is 20 per cent completed. The 
field office for this job is at Fort 
Wayne. Earl S. Powell is superin- 
tendent and H, H. Voss office man- 
ager. 


> Brown and Root, Inc., P. 0. Box 
3, Houston, Texas, has a contract with 
United Gas Pipe Line Company cov- 
ering various phases of engineering, 
construction and other services on 
more than 1000 miles of pipe line to 
be laid in Texas, Louisiana, and Mis- 
sissippi. 

The contractor also has underway 
the laying of 88.7 miles for United 
of various size pipe line, 656 to 16 in., 
from the West Bay field of Plaque- 
mines Parish, Louisiana, to New Or- 
leans. The field office is at Harvey, 
Louisiana. J. W. Kincy is superin- 
tendent and T. M. Strong is in charge 
of the office. 
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>» Williams-Austin Company, 
Grant Building, Pittsburgh, 19, Penn- 
sylvania, has several jobs contracted 
or underway for the New York State 
Natural Gas Corporation, as follows: 
In the South Bend storage field, 4.5 
miles of 20-in. Laying operations be- 
gan the week of May 7. Ralph Gaddy 
is superintendent and E. E. Mayes 
timekeeper. The warehouse is at New 
Kensington, Pennsylvania. 


From the Boom storage field to 
Ithaca, New York, 37 miles of 20-in. 
Right-of-way is in progress. Laying 
operations to begin July 1. Ware- 
house at Horseheads, New York. D. 
L. Swartz is right-of-way foreman and 
R. L, Swartz timekeeper. 


From State Line station to Angel- 
ica, New York, 23 miles of 20-in. 
Right-of-way in progress. Laying op- 
erations to begin September 1. 

From Utica to Ithaca, New York, 
$2.5 miles of 20-in. Laying operations 
began May 15. The warehouse and 
field office are at Sauquoit, New York. 
Leman Creech is superintendent and 
L. A. Franks timekeeper. 

From Knox to Schenectady, New 
York, 12 miles of 16-in. Right-of-way 
and ditch in progress. Warehouse is 
at Altamont, New York, with Howard 
Bauer superintendent and R. H. Con- 
dry timekeeper. 

The contractor also has in progress 
the laying of approximately 40 miles 
of 10, 12, and 16-in. laterals for the 
Niagara Mohawk Power Corporation 
in the Utica and Albany areas. Two 
spreads are being used, one at Al- 
bany under Howard Bauer and the 
other at Utica under Leman Creech. 


> Houston Contracting Company, 
2707 Ferndale Place, Houston, Texas, 
has the following construction work 
under contract: 

Approximately 158 miles of 30-in. 
gas line for Tennessee Gas Transmis- 
sion Company. This work consists of 
four sections extending from the vi- 
cinity of Jones, Louisiana, on the 
north to near Cypress, Texas, on the 
south, Work to be done by three 
spreads located as follows: 

One spread is handling the north 
end of this work and has its headquar- 
ters at Bastrop, Louisiana. W. H. 
Hayes, superintendent; M. L. Thomp- 
son, assistant superintendent; J. C. 
Strickler and J. B. Stoddard, office. 
Preliminary right-of-way work began 

ay 8. 

One spread is handling the center 
section with headquarters at Natchi- 
toches, Louisiana. E. C. Norris, super- 
intendent; R. E. Thornton, assistant 
Superintendent; R. J. Axsom, office. 
Job in progress, 

One spread is handling the south 
end from Conroe, Texas. F. A. Silar, 


superintendent; C. V. Oliver and L. 
F. Redfearn, office. Job in progress. 

Approximately 42 miles of 10-in. 
gas line has just been completed for 
Humble Oil and Refining Company 
from the Anahuac gasoline plant near 
Anahuac, Texas, to the Gulf States 
Utilities plant near Beaumont, Texas. 
One spread has its headquarters at 
Winnie, Texas; J. A. Cantrell, super- 
intendent; J. B. Stoddard, office. One 
spread is at Beaumont, Texas; H. L. 
Leake, superintendent; S. B. Harri- 
son, assistant superintendent; H. C. 


MacWhinnie, office, 


> Gulf Southern Contractors, 
51614 Louisiana Avenue, Shreveport, 
Louisiana, which is a contracting 
group composed of Texas-Louisiana 
Contractors, Oklahoma Contracting 
Company, J. Ray McDermott and 
Company, Inc., Morrison-Knudsen 
Company, Inc., has been awarded a 
contract by United Gas Pipe Line 
Company to lay 1000 miles of pipe 
line in Louisiana, Texas, and Missis- 
sippi, and approximately 15 miles of 
20-in. into the Gulf of Mexico from 
the coast of Louisiana. 


> Williams Brothers-Davis Com- 
pany, 6006 Jensen Drive, Houston, 
Texas, presently is engaged in the con- 
struction of 165 miles of 30-in. pipe 
line for Texas Eastern Transmission 
Corporation from Kosciusko, Missis- 
sippi, to Florence, Alabama. The field 
office is at Kosciusko. Dick Hamilton 
is superintendent and E. F. Lattery 
office manager. 


> Anderson Brothers Corpora- 
tion, 707 Drennan Street, Houston, 
Texas, recently contracted to lay 100 
miles of 24-in. for Michigan Consoli- 
dated Gas Company between Big Rap- 
ids and Farmington, Michigan. 

Other jobs underway or contracted 
are as follows: 

Panhandle Eastern Pipe Line Com- 
pany, 90 miles of 26-in. from Toledo, 
Ohio, to Detroit, Michigan. 

Miami Valley Corporation, 58 miles 
of 8-in. from Dayton to Cincinnati, 
Ohio. Ray Bendure is supervising this 
work, 

Tennessee Gas Transmission Com- 
pany, 90 miles of 30-in. between Drew 
and Holly, Mississippi, and 68 miles 
of 30-in. from Horse Cave to Camp- 
bellsville, Kentucky. 

Trunklin Gas Supply Company, 214 
miles of 14-in. between Garwood, 
Texas, and Longville, Louisiana, and 
180 miles of 26-in. from Oak Grove, 
Louisiana, to Senatobia, Mississippi. 
One spread has its headquarters at 
Leland, Mississippi. J. A. Brown is 
superintendent. Another spread is 
working out of Senatobia, with Rusty 
Killingsworth supervising. 
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> Vaughn and Taylor Construc- 
tion Company, Inc., P. 0. Box 
1351, Wichita Falls, Texas, is laying 
a gathering system for Phillips Petro- 
leum Company in Sherman County, 
Texas, consisting of 165 miles of 3-in. 
through 12-in. pipe. 

For Sunray Oil Corporation, a gath- 
ering system is being laid in the Sny- 
der field, Texas. This is 138 miles of 
3-in. through 20-in. pipe. 


> Geneva Construction Company, 
Aurora, Illinois, has under construc- 
tion for Great Lakes Pipe Line Com- 
pany, 54 miles of 8-in. products pipe 
line in Iowa. The field office is at Mon- 
tezuma. W. A. Hamilton is superin- 


tendent and George W. Smith office 
manager. 


> Latex Construction Company 
of Georgia, Box 56, Northside 
Branch, Atlanta, Georgia, is doing 
considerable pump station and termi- 
nal work for Plantation Pipe Line 
Company. Station buildings are being 
enlarged at Baton Rouge, Louisiana; 
Collins, Mississippi; Akron and Sil- 
ver Run, Alabama; Bremen and Cen- 
ter, Georgia, and Spartanburg, South 
Carolina. Terminals are being en- 
larged at all main points between Ba- 


ton Rouge and Charlotte, North Caro- 
lina. 


> Western Pipe Line Construc- 
tors, Inc., Lockhart Building, Aus- 
tin, Texas, has begun work with two 
spreads on 121 miles of 30-in, for 
Tennessee Gas Transmission Com- 
pany, In addition, crossings will be in- 
stalled at the Duck, Buffalo, and Ten- 
nessee rivers. 

One spread is laying 59 miles of 
line from Parsons to Dickson, Ten- 
nessee. A field office has been estab- 
lished at Dickson, Tennessee, with 
Jack Hodges superintendent and A. G. 
Goyne office manager. 

Work on the section from Rich- 
mond to Salt Lick, Kentucky, 62 miles, 
is out of Mt. Sterling, Kentucky. W. 
B. Williams is superintendent and P. 
O. Rutledge office manager. 


> Jayhawk Construction Com- 
pany, Great Bend, Kansas, is con- 
structing 128 miles of 6, 8, and 10-in. 
pipe line in Nebraska for the Kansas- 
Nebraska Natural Gas Company. 
Swede Johnson is in charge of the 
work, and Morgan Blair is managing 
the office, which is at Central City, 
Nebraska. 


> McVean and Barlow Pipe Line 
Construction Company, P. 0. Box 
151, Odessa, Texas, is laying 75 miles 
of 6, 8, and 10-in. pipe for Texas- 
Harvey Pipe Line Company between 
Midland and Upton Counties. The 
spread is working out of Odessa with 


Eddie Miller in charge. 
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These six Fram Filters serve 840 h. p. Fried Krupp 
Diesel at large eastern university. This Diesel drives 
a 600 kw. Crocher-Wheeler generator. 


University Cuts Maintenance 
Costs of Diesel Power Plant 


with FRAM Filters 


Four Fram Filter installations filter dirt, grime, 
sludge and carbon from lubricating oil of 545 
h.p., 630 h.p., 840 h.p. Fried Krupps and a 448 
h.p. Baldwin in power house of large eastern 
university. Engineers consider Fram Filters the 
best . . . definitely a money-saver. Absolutely 
no maintenance except changing cartridges. 


FRAM Filcron Filters 
Do the Job Better! 


e@ Remove solid and abrasive contaminants 
I micron (.000039”) and larger 

Minimize Engine Wear 

Reduce Engine ‘“‘Down-time” 

Extend Engine Life 

Lower Operating Costs 


No matter what your Diesel oil filtering 
problem—either fuel or lube—Fram can help 
you conquer it. Write for full information 
today to Fram CorPoRATION, Providence 16, 
R. I. In Canada: J. C. Adams Co., Ltd., 
Toronto, Ontario. 


FRAM Filcron 


THE MODERN OIL FILTER 
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> R.H. Fulton and Company, P. O. Box 1526, Lubbock, 
Texas, is laying some 16-in. pipe on the Platte Pipe Line 
Company system. This is the only pipe so far received by 
Platte. A field office has been opened at Thermopolis, 
Wyoming, with A. A. Carrigan superintendent and Dane 
Wagner office manager. In all, Fulton will lay the section 
from Chatham station in Wyoming to Brule, Nebraska, ap. 
proximately half of the 1072-mile system. 

For Trunkline Gas Supply Company, the 184-mile section 
of 26-in. from Senatobia, Mississippi, to Joppa, Illinois, is 
being laid. One field office is now at Union City, Tennessee, 
with Ed Veach superintendent and Vance Albers and Chuck 
Stewart in the office, Another office is at Halls, Tennessee, 
where Oscar Phillips is supervisor. Clark Williams is gen- 
eral superintendent. 


> Tulsa Pipe Coating Company, P. O. Box 3085, Whit- 
tier Station, Tulsa, Oklahoma, began June 1 the coating of 
237 miles of 26-in. pipe for Northern Natural Gas Company 
that will be laid between Palmyra, Nebraska, and Skelly- 
ville, Texas. Buck Rogers is superintendent. Since May 1 
work has been going forward for the same company on 200 
miles of 4-in. through 12-in. pipe, which will be laid as a 
gathering system in the Hugoton, Kansas, area. K. C. Honn 
is in charge of this work. 

Also beginning June 1, 147 miles of 1-in. through 8-in. 
pipe is being coated for Associated Gas Company. The pipe 
is being used in a distribution system at Sikeston, Missouri. 
H. Duboise is superintendent of the job. 

The following work is being done for various companies: 
at the Tulsa yard, 50 miles of 2-in. through 24-in., Elvin 
Lair superintendent; at the Oklahoma City yard, 60 miles 
of 2-in. through 20-in., Lloyd Latham superintendent, and 
at the Kansas City yard, 40 miles of 2-in. through 16-in., 
with Wayne Elgin the superintendent. 
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America’s 
Foremost 
Pipeline 
Constructors 


———— 








PIPELINE 


PRICE 


CONSTRUCTORS 


H. C. PRICE CO. 


PHILADELPHIA BARTLESVILLE NEW ORLEANS 
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You see signs of SUPERIOR all over the mid-continent oil area. Wherever there 
is oil, gas and industrial activity you'll find a convenient SUPERIOR store, with a com- 
plete line of national-known brands you can depend on to do the job. When you 


need ‘‘on-the-spot’’ service and supplies—or technical advice—call your nearest 
SUPERIOR store or office. 


Shreveport, Louisiana Stephens, Arkansas Dallas, Texas 
Baton Rouge, Louisiana Camden, Arkansas Abilene, Texas 
Lafayette, Louisiana El Dorado, Arkansas Houston, Texas 
Tinsley, Mississippi Carthage, Texas Tulsa, Oklahoma 





SUPERIOR’'S machine shop and fabrication plant in Shreveport, La., is proving 
on piping jobs of oil, gas, chemical and power industries the efficiency and 
profits in the “Superior method" of prefabrication. Write for SUPERIOR'S 
booklet, “Save Time and Money."’ See how the “Superior method" can mean 
profits to you! 





1202-04 MARSHALL STREET P.0. BOX 1800 ©  SHREVEPORT, LA. 
NEW YORK CITY — TELEPHONE OREGON 9-3650 
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Texas Maintains High 
Production in June 


Texas will produce about 2,939,868 
bbl of crude oil per day during the 
month of June, according to allow- 
ables set by the Texas Railroad Com- 
mission. This is 10,810 bbl below May 
12 figures, but new wells add about 
10,000 bbl a week. East Texas oil 
field will remain on 19 days’ flow for 
the 30-day month, boosting its daily 
average 8593 bbl to 282,056 bbl. 
Other fields will operate 23 days in- 


stead of 24, reducing the daily aver- 


age 8649 bbl in the Midland district 
and other areas by smaller amounts. 


Gas Price-Fixing Approved 


A Texas Senate committee has ap- 
proved the house-approved bill per- 
mitting the Texas Railroad Commis- 
sion to set minimum field prices for 
natural gas to avoid waste. 

The Senate committees’ 9 to 6 vote 
matched that of the house, which gave 
a 72-43 passing vote on the bill. Pro- 
ponents of the bill argued that the bill 
was to control waste and hold off the 
threat of federal action on gas. They 
said price-fixing would follow only 
after public hearing. 


Hard to Get Drill Pipe 


The Petroleum Administration for 
Defense has turned down about 1/, 
of the applications for drill pipe prior- 
ities in the third quarter of the year. 
Rejections were primarily for two rea- 
sons: 

1. Drill pipe on hand or in use by 
the applicant was in suitable condi- 
tion to permit continued operation 
through the third quarter. 

2. The total tonnage of drill pipe 
available during the quarter will be 
less than the quantity requested. 

PAD spokesmen reminded opera- 
tors that applications for priorities on 
oil field tubular goods for fourth- 
quarter delivery must be submitted 
before July 1. 


Naval Petroleum Office 
In Denver, Colorado, Moves 


The office of the Director, Naval 
Petroleum and Oil Shale Reserves is 
being relocated in Denver, Colorado, 
according to Captain R. H. Meade, di- 
rector. New address will be Suite 410, 
Mining Exchange Building, 1030 Fif- 
teenth Street, Denver. Mail directed to 
this office arriving on or after June 15 
should be sent to the new address. It 
is expected that the office in Denver 
will be formally opened July 2. No 
replies or action can be expected dur- 
ing the period June 15-July 2. 
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World Oil Output Declines 
In November USBM Report 
During November, world crude pe- 


troleum production averaged 11,161,- 
000 bbl daily, a decrease of 19,000 


‘bbl daily from the October rate, ac- 


cording to a Bureau of Mines re- 
port. Indonesian crude production de- 
creased more than 1,000,000 bb} due 
to strikes during the first half of the 
month. Production decreases else- 
where, in barrels daily, were: Saudi 
Arabia 23,000 bbl (backfill of Trans- 
Arabian pipe line completed in mid- 
November); Iraq 11,000; and the 
United States 9000. Crude oil pro- 
duction in Iran increased 35,000 bbl 
daily, and Kuwait and Canada each 
increased daily production 10,000 
bbl. Venezuela maintained the Octo- 
ber rate of 1,612,000 bbl daily, the 
report stated. 

Crude oil imports by western Euro- 
pean nations decreased 44,000 bbl 
daily to 841,000. The principal im- 
porters were, in barrels daily: France 
320,000 (October 368,000), United 
Kingdom 181,000 (206,000), Italy 
and Trieste 117,000 (121,000), the 
Netherlands 114,000 (105,000). and 
western Germany 67,000 (51,000). 
Venezuelan crude exports totaled 38.- 
600,000 bbl compared with the rec- 
ord exports of 40,200,000 in October. 
Middle East exports of crude to out- 
side areas averaged 1,005,000 bbl 
daily compared with 933,000 in Oc- 
tober. 


U. S. Imports Show Gain 


Imports of foreign oil and products 
increased 135,500 bbl daily during 
the week-ended May 12, the American 
Petroleum Institute has reported. Im- 
ports averaged 974,900 bbl daily as 
compared with 839,400 bbl daily the 
previous week. 

The following table includes figures 
showing imports of crude oil and resi- 
dual fuel oil during the 4 weeks ended 
May 12. 











Four Crude Residual Other 

weeks ended oil fuel ojl products Total 

May 12..... 550,500 327,000 30,800 908,300 
Weeks ended 

April 14..... 434,800 479,700 29,300 947,600 
April 21..... 575,700 315,900 28,100 929,700 
April 28..... 506, 363;200 20,100 889,300 
May 5...... 568,200 238,400 32,800 839,400 
May 12..... 552,000 390,800 32,100 974,900 








CARE Notes 5th Year 


In honor of its fifth anniversary, 
CARE has published a booklet, titled 
“Ten Million Ambassadors’. The 
booklet portrays the work this organ- 
ization is doing to relieve starvation 
in war-devasted countries abroad. It 
is fully illustrated with pictures de- 
picting the final destination of CARE 
packages and the people who receive 
them. 
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lran Plans to Nationalize 
Oil Industry 


Despite British protests, Iran lias 
taken steps to nationalize its oil in- 
dustry, and take charge of the Anglo. 
Iranian Oil Company properties. The 
new premier, Mohammed Mossadech, 
was appointed after Hussein Ala, 
former pro-western premier resigned 
in protest against the parliament’s 
failure to consult the government bhe- 
fore pushing through the new oil bill. 

Anglo-Iranian Oil Company in- 
voked arbitration clauses of its 1933 
concession contract, but the Iranian 
Government has indicated it will re- 
ject this proposal as it has earlier pro- 
tests against nationalization of the 
company’s properties. The new pre- 
mier refused the company’s arbitra- 
tion offer of the threatened cancella- 
tion of its concession, stating that na- 
tionalization is the sovereign right of 
any nation. He made it plain he be- 
lieves the 1933 contract was negoti- 
ated under duress and is invalid. 


NPA Stops July Quota 
Of Steel for Iran 


The National Production Authority 
has decreed that no steel will be ship- 
ped to Iran in July due to recent na- 
tionalization. The NPA approved al- 
lotments of oil-country tubular goods 
—casing, tubing, and drill pipe—for 
other countries. A PAD spokesman 
said a July allotment was requested 
by Anglo-Iranian Oil Company, but 
not granted. There was a feeling “they 
could get along without it more easily 
than the others,” the official explained. 
The significance of this decision was 
minimized by the spokesman, as most 
‘steel for Iranian wells is supplied by 
Britain, and also, he stated, U. S. will 
probably resume shipments to Iran in 
August. 


Kuwait Sheik Expects 
50-50 Split of Oil Profits 


The sheik of Kuwait has expressed 
belief that the Anglo-American owned 
Kuwait Oil Company will soon divide 
the profits with him on its rich oil 
concession. Ruler of Kuwait. Sheik 
Abdulla is seeking oil royalties com- 
parable to those given other Middle 
East countries. Kuwait is just across 
the Persian Gulf from Iran. Half the 
Kuwait company is owned by Anglo- 
Iranian Oil Company, now being na- 
tionalized by Iran. The other half 
belongs to Gulf Exploration Company 
of the United States. On Kuwait's 
daily production of 500,000 bbl, 
Sheik Abdulla receives a royalty of 
9 cents a barrel, or $45,000 daily. A 
50-50 split of production profits prob- 
ably would bring a five-fold increase 
of payments to him. 





























L. A. Nomads. Front row: Sam W. Landis, L. Saavedra e Hijos; Z. W. McCoy, 
Caltex; Charles Wilkinson, formerly Drilling and Exploration Company; O. M. 
White and Ralph H. Connors, Iraq Petroleum Company. Back row: T. S. Foster, 
N. V. Standard Vacuum Petroleum MIJ; Manuel Carrera, Empresa Petrolera Fiscal, 
Peru; Hugh Thompson, Richmond Exploration; Norman M. Bain, Shell (London); J. D. 
Bryan, Superior Pipe Service (Venezuela); A: F. Michel, Phillips Oil (Venezuela). 
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. Carl Zamloch, vice-president Signal 
Oil and Gas Company, entertained 
Los Angeles Nomads with sleight- 
of-hand at April meeting. 
Ly 
D- 
a- 
il. 
ds 
or L. A. Nomads Enjoy Red China Seizes Property Tide Water Reactivates 
¥ Evening of Black Magic Of British Oil Company Oil Company in Japan 
an Los Angeles Chapter Nomads All property belonging to the Brit- Tide Water Associated Oil Com- 
- turned out in goodly numbers on _ ish-owned Asiatic Petroleum Com- __pany’s business interests in Japan are 
ly April 11 for the regular monthly pany has been seized by Communist again assuming sizable proportions, 
d. meeting in the Marine Room at the China, the Peiping radio has an- it was announced at the company’s 
as Jonathan Club, and enjoyed another nounced. The order applies to all oil — annual meeting in New York by Wil- 
st fine exhibition of legerdemain by that _ stocks, installations, barges, tank cars, _ liam F. Humphrey, president. 
by very fine card manipulator, Carl Zam- —and other equipment of what is con- Before the war the company was 
ill loch, vice president of Signal Oil and _ sidered the largest single foreign con- engaged in a 50 per cent partnership 
in Gas Company. Using Chapter Presi- cern in China. It was the first seizure with the Mitsubishi interests, which 
dent — ag se and og = of British property in China. operated a refinery in Kawasaki, near 
at-Arms Jim Hughes as his aides, , . Tokyo. During the war the refiner 
Zamloch mystified them as well as ev- Sinclair to Test Ideas was pobre ‘hacen by Seine 3 
eryone else with an amazing assort- For Independent Inventors but since the end of World War II it 
a ment of smoothly performed tricks. Sinclair Oil Corporation has an- has been repaired extensively so that 
“sl Jim Hughes was toastmaster for the —_ nounced that it will make a portion of _at the present time it again has a re- 
de evening and did a high class job of it. _its laboratory capacity in Harvey, Illi- _ fining capacity of 4500 bbl per day. 
oil He presented for the further enter-  nois available to independent inven- Tide Water’s investment in Mitsu- 
aik tainment of the gathering a color filth, _ tors for the researching, developing,  bishi Oil Company was written off 
ne “The House That Faith Built.” This and proving out of ideas for better soon after the beginning of the war. 
dle was the story of the Anhauser-Busch _ petroleum products. Ideas will be in- The rehabilitation of the company and 
a Company, told to demonstrate the _ vited from inventors everywhere. The _ its properties called for large expendi- 
hes virtue of free enterprise. directors of the lab will select from __ tures, financed principally through 
a 3 ; ’ among the ideas submitted those bank loans in Japan. That country’s 
sel uys Oil, Gas Properties which show the most promise, the | currency has depreciated since the 
valf ? Stanwood Oil Corporation of New number being determined by the La- war, so that at present the exchange 
oni York City has purchased almost 12,- _boratories’ available capacity at the _rate is 360 yen for $1, whereas before‘ 
it’s 000 acres of proved crude oil and gas _ time. Ideas will be submitted with the | World War II, the exchange rate was 
bl. properties in Venango, Warren, and _ provision that they are protected with 2 yen for $1. 
of Forrest, Pennsylvania, The transac- a patent application or a patent. “Mitsubishi expects to improve its 
e tion, purchase price of which was not When an idea is selected, Sinclair position further on completion of fa- 
ee revealed, included properties owned will make an arrangement with the cilities for the manufacture of lubri- 
ase by the David B. McCalmont estate inventor, so that it may use the inven- _ cating oils scheduled for completion 









since 1860. 


tion free of royalties. 
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next year,” Humphrey said. 
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ONC Holds Spring Meet In Santa Fe, New Mexico 


The Interstate Oil Compact Com- 
mission met in the La Fonda Hetel in 
Santa Fe, New Mexico, recently for 
its regular spring meeting. General 
sessions of the meeting were held in 
the state capitol, house of representa- 


tives’ chambers, with Governor Allen . 


Shivers presiding. Governor Edwin L. 
Mechem, New Mexico, opened the first 
general session welcoming the com- 
mission members and guests. Gover- 
nor Johnston Murray, Oklahoma, re- 
sponded to the address with a talk on 
‘Conservation — A Privilege.” He 
praised the conservation laws of the 
oil and gas producing states, pointing 
out that “the industry enjoys benefits 
of a well-planned, well-regulated pro- 
oTam. 

Gevernor Shivers, chairman of the 
commission, told of the introduction 
resolutions to extend the Interstate 
Compact to conserve oil and gas for 
another 4 years after September 1 in 
the U. S. Congress. He also reported 
that the excess producible reserve in 
the Compact states today is only 439,- 
173 bbl daily as compared with the 
figures submitted to the president by 
the Compact in August, 1950, of 
1,139,487 bbl daily. Should total war 
cut off foreign imports of oil, domestic 
production—even at maximum capac- 
ity—would be 500,000 bbl a day short 
of supplying the nation’s require- 
ments, Shivers told the meeting. 

William J. Murray, Jr., member of 
the Texas Railroad Commission dis- 


Highways Essential in 
Future Planning: Crockett 


Albert G. Crockett, Mack Trucks, 
Inc., laid down a 4-point highway pro- 
gram in Akron, Ohio, recently to in- 
sure national security and sound plan- 
ning for the future. 

They are: One: This country must 
look ahead and build highways to 
meet the trafic demands of modern 
commerce and industry. “We must 
have roads built to fit the traffic,” he 
said. 

Two: Roads are tools. They are 
means to an end. In many places to- 
day we need heavier roads to do the 
modern job of carrying modern traf- 
fic. 

Three: We must pay more attention 
to what’s under the road. Most high- 
way damage comes from improper 
construction of the soilbed—not from 
the loads carried by the road itself. 

Four: We believe that trucks and 
all who benefit from highway trans- 
portation should pay their own way. 
But highway users should not be asked 
to bear more than their fair share of 
the expenses of government. 
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cussed “The States’ Problems and Re- 
sponsibilities Today”. He enumerated 
the states regulatory bodies’ respon- 
sibilities as advancing conservation, 
preserving equities, preventing con- 
fiscation, protecting freedom of enter- 
prise, encouraging exploration and 
development, and at the same time as- 
sisting the federal authorities to min- 
imize the use of steel. 

A panel of six Washington officials 
discussed “The Nation’s Oil and the 
Defense Program”, with Carroll D. 
Fentress, special assistant to the dep- 


uty administrator, Petroleum Admin- 


istration for Defense, as moderator. 
R. G. Lawton, chairman of produc- 
tion, PAD, pointed out in this panel 
discussion that the industry is ex- 
pected to reach the minimum goal of 
43,400 wells in 1951, and thus assure 
the nation of minimum adequate re- 
serves and capacity to meet its needs. 

Arizona became an associate mem- 
ber of the Compact at the business 
meeting. Governor J. Howard Pyle 
filed applications for Arizona’s asso- 
ciate membership in the commissioin. 

A part of the meeting was devoted 
to reports of the standing committees 
and advisory committees. The Secon- 
dary Recovery Advisory committee 
heard a discussion by Wellford Mar- 
tin, Oil Recovery Corporation, New 
York City, who spoke on the recently 
developed process of injecting carbon 
dioxide gas into depleted oil reser- 
voirs as an aid to secondary recovery. 


Oil Industry Speeches 


A comprehensive picture of all 
phases of the petroleum industry, from 
exploration to marketing, is provided 
in 13 pattern speeches now being dis- 
tributed to thousands of members of 
the Oil Industry Information Com- 
mittee. The addresses, prepared in off- 
set form, contain the latest ‘available 
statistics from industry and govern- 
ment sources. 


Oil Workers Make 
New Safety Record 


The petroleum industry in 1950 
achieved the best safety record of its 
history, according to the annual sur- 
vey compiled by the Department of 
Statistics of the American Petroleum 
Institute. The study shows that the 
chances of an oil employee being in- 
jured fatally or permanently disabled 
now are about 5900 to one, against 
an average of 4400 to one in 1949 and 
2800 to one in 1946. The number of 
employees fatally injured or perma- 
nently disabled during 1950 was 81, 
a 26 per cent improvement over the 
109 .reported for 1949. 


THE PETROLEUM ENGINEER, June, 195! 


Sunbeam Oil Formed 


The Sunbeam Oil Company, a cor. 
poration, was recently organized un- 
der a Delaware charter by Watter 
Duncan, Jr., and Robert J. Beams of 
Oklahoma City, Oklahoma, and How. 
ell and Howell of Dallas, Texas. This 
company has initiated its operation in 
Oklahoma and established an office 
at 2212 First National Building. (fi. 
cers were elected as follows: G. B. 
Howell, president; Robert J. Beams, 
vice president and chief geologist; 
Vernon Howell, vice president, and 
Walter Duncan, Jr., secretary-treas- 
urer. 

The Sunbeam Oil Company plans 
to concentrate its exploration program 
in Southern Oklahoma and particu- 
larly in Carter and Stephens counties. 
An office under the direction of Beams 
will be established at Ardmore, Okla- 
homa in August. 

Duncan, an independent operator 
has extensive oil production in Okla- 
homa, Illinois, and West Texas. 
Beams was formerly with the Shell 
Oil Company and more recently was 
a consultant at Oklahoma City. 


Free Science Benefits All, 
Greenwalt Tells Audience 


As long as science remains free to 
accumulate new knowledge, it will 
contribute to the strength and defense 
of the nation and the welfare of every- 
one, Crawford H. Greenewalt, presi- 
dent of the Du Pont Company, said in 
dedicating that organization’s new ex- 
perimental station laboratories “to 
the challenging tasks that lie ahead.” 

He declared it “essential” to recog- 
nize that the vast social and material 
gains America has made in the last 
five decades “have not been accom- 
plished by legislation, by deals, old. 
new or fair, but simply through the 
application and encouragement of in- 
vention and development.” 


Haifa May Again Become 
Middle East Oil Center 


M. D. Steel, a representative of An- 
glo-Iranian Oil Company is in Jeru- 
salem discussing oil matters with the 
Israel ministry’s fuel adviser, 1. Kos- 


_loff. Outcome of the talks may make 


Haifa the foremost oil center in the 
Middle East, following latest devel- 
opments in Iran and other Middle 
East oil-producing countries. One of 
the main topics of discussion is opera- 
tion of the Haifa refineries in which 
Anglo-Iranian is an important stock- 
holder. These, which are now nearly 
idle, are supplied crude oil by Shell 
and Socony-Vacuum affiliates. They 
may now expand their present outpul 
to export again to European markets. 
Employees are being added steadily. 


























BSaB Horizontal Separator coe 
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The Engineered “Bump” on the Flow Line 
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@ Engineered for high capacity and efficiency by combining: 
in- e Centrifugal force for initial separation. 


e Streamlined horizontal travel for 
gravitational separation. 


e Efficient mist extractor for final scrubbing. 








An- e@ Rugged dependable BS&B controls. 

rd @ Ease of installation. 

va Horizontal separator capacity is a function of horizontal travel 
ake as well as velocity. Save by using BS&B Horizontal Separators! 
the 

vel- 

Idle : . — 

je BLACK, SIVALLS & BRYSON, INC. 

nich Oil and Gas Equipment Division 

- 2131 Westwood Bivd., Rm. 3C 


Oklahoma City, Oklahoma 











MICROWAVE SYSTEM 





oe if 
Two links of receiving and trans- 
mitting antennas of Central 
Arizona Light & Power Co., lo- 
cated on roof of generating plant. 





RCA Microwave Transmitter- 
Receiver. The generating plant 
and each switching station has a 
transmitter-receiver. 





in Canada: RCA VICTOR Company Limited, Montreal 








MICROWAVE COMMUNICATIONS. SECTION 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, WW. J. 


Since June 1949, the Central Arizona Light & 
Power Company, Phoenix, Arizona has used an 
RCA Microwave System for remote control of 
switchgear .. . telemetering of voltage, current 
and power ... two-way voice communication 
—between a generating plant and two remote 
switching stations. 


Despite severe lightning storms, temperatures 
of 140 F, unusual exposure to wind, sand, dust, 
and insects, RCA Microwave equipment has pro- 
vided excellent continuity of service. 


Reliable Performance, Lower Costs 


This modern system of communication costs less 
per mile to construct and operate than conven- 
tional wire or carrier current systems. Parabolic 
antennas focus transmitted signals to span dis- 
tances up to 35 miles. Repeater stations provide 
a path for signals over mountains, rivers and 
rolling countryside. The equipment is designed 
for unattended operation and may be installed 
at locations which are inaccessible for periods of 
several months. Channels are provided for super- 
visory control, teleprinter, facsimile, two-way 
radio, and many other circuits. 

RCA engineers are at your service for consul- 
tation on microwave systems. Write to Dept. 
R-152 for complete information. 
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Murray Opposes FPC 
Gas Price Fixation 


W. J. Murray, Jr., member of the 
Texas Railroad Commission, said that 
the price of gas has a definite relation 
to conservation in his testimony in 
the Federal Power Commission hear- 
ing at Bartlesville, Oklahoma, re. 
cently. The hearing is being held to 
determine whether Phillips Petroleum 
Company is a natural gas company 
under the Natural Gas Act. Testifying 
for the intervener, the State of Texas. 
in opposition to FPC regulation of 
gas producers and gatherers, Murray 
said that the fundamental purpose of 
conservation is to produce and utilize 
the greatest possible quantity of gas 
from each reservoir. 

Murray was opposed to the fixation 
of prices of gas at the well either min- 
imum or maximum but felt that they 
should find a level through competi- 
tion between different producers and 
buyers of gas as well as competition 
between the different fuels. 


Socony’s Oil Activities 
Increase in Europe 


Despite the impact of World War II 
on European operations of the So- 
cony-Vacuum Oil Company, Inc., the 
company is bigger and stronger in 
Western Europe than ever before, ac- 
cording to the current issue of “The 
Flying Red Horse,” employees’ publi- 
cation. Restoration and expansion was 
undertaken after the war with a view 
to making the company’s Western 
Europe operations “better balanced” 
and “more self-sufficient.” Primarily 
the company had been a marketer in 
the area, and, to a limited extent, a 
refiner. To an even lesser degree it 
was a producer and supplier of crude 
oil for its own use. 

Total refining capacity available to 
Socony-Vacuum companies in West- 
ern Europe will average almost 90,000 
bbl per day for this year, compared 
with 58,000 bbl in the prewar period. 


More Engineers Needed 


More than 30,000 engineers must 
be graduated each year from the engi- 
neering schools to staff the national 
effort to out-design, out-develop, out- 
produce, and out-perform a potential 
enemy who outnumbers us greatly, the 
Engineering Manpower Commission 
of Engineers Joint Council has re- 
ported. This is a conservative estl- 
mate. But in order to achieve it eng!- 
neering schools will have to more than 
double their present enrollment for 
years to come. ; 

Since the “mortality” rate in eng! 
neering schools is about 50 per cent. 
an amual freshman enrollment 0! 


60,000 would be required. 
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reater cooling capacity...more com- 
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" pact, rugged design for gas, gasoline, 
i Diesel engi licati 
‘ iesel engine applications ..... 
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ze Vertical tubes in core Core sections readily re- **Mono-Weld" single unit Automatic shutter controls Header plates of cool- Inlet and outlet positions 
“ sections provide addi- placeable. Each core sec- steel tanks for supply and maintain optimum set ing cores are specially may be spaced as required 
, tional strength to core. tion a rigid separate return connections, locat- temperatures under vari- designed, heavy, stamped to give maximum fluid 
as component of two units ed at top and bottom of eble load and weather single units—bolted to velocity with 1 to 4 pass 
in each assembly —sim- unit, bolted to steel side conditions. May be either tanks. flow, guaranteeing mox- 
plifies construction and members; rigidly sup- oir, hydraulic or electric imum efficiency. 
field service. ported. power operated. (Manual 
on controls optional.) 
in- Core edges protected and 
supported by formed steel 
ley “C"' section side chan- Heavy vertical channels 
° nels. provide extremely rigid 
ti- steel frame support for 
: core sections and plenum 
nd chamber mountings. 
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Fan shaft bearing assem- 
bly is large and extremely 
rigid, with large diameter 
shaft. Bearings are spaced 
to provide maximum ri- 
gidity and strength. 


Aerodynamicallydesigned 
fans provide high air de- 
livery, low fan-horse- 
power consumption. 


Ps P > 
So- Sheaves and V-belts are Gas and lube oil cooling 
of standard size. Four or coils may be installed 
the five V-groove sheaves use peer se fan — yon 
two and three rooves cooling core. Inlet an 
1 for power drive; aaa or outlet connections are 
m two for pump as re- conveniently located. If 
ac quired water to oil cooling is 


The 
bli- 





required, Young stock 
heat exchangers may be 
simply mounted to unit 
base or other location. 














































was Fan guard protects oper- 
2 ators and core. Two-piece 
1ew apg nig sind z Plenum chamber depth 
access for cleaning and permits proper distribu- 
ern fan service. tion of air flow—allows 
” addition of gas and/or 
‘ed oil coils when required. 
rily 
rim Simplified “‘A'' frame 
it a fan-support is of rugged Special roll-formed Aero- 
3 welded heavy steel chan- dynamic Fan Ring greatly 
e it nel which provides great- improves efficiency. Fan 
er strength, minimum location carefully tested 
" d resistance to air flow. and placed for maximum 
rude efficiency, reducing pow- 
er lood and giving great- 
est air volume. 
le to 
Vest- a for movnlng’ mao 
,000 to deamnowrath. Geen ahaee slipe Oheas tae sete: 
ared pent dan “ech cncige able for desired belt 
tenti ‘or strong, rigid, tension. Idler may be 
riod. integral framework. mounted right or left. 
must 
si- 
oe From the many features shown above, you can see that 
ion ° on, @ ° 
om. extra ruggedness is built into every component of improved 
oid Young Jacket Water Coolers. The result is a unit that will 
». the last the life of the power plant . .. one that excels in mobile 
1? . 
ssion service—that has the necessary compactness and ample 
Heat T H : : ° ° 
s Ie 7 annaine Credetts Heating, Cooling, Air capacity for field duty on portable equipment. 
; ‘or Automoti t itioni t alate > sr . 
esti- a ae Sheets Young designing permits the addition of lube oil 
or dustrial Applications. , for Home and Industry. . ° ° 
engl- TM Rep. U.S. Por, OF. and/or gas cooling coils between the water cooling core 
than 


and the fan, making possible a lower fan-horsepower 
requirement. 


Catalog No. 1351 plus ratings, specifications and other 


tfr | YSCUNG RADIATOR COMPANY 
Dept. 211-F e¢ RACINE, WISCONSIN 
Factories at Racine, Wisconsin, and Mattoon, Illinois 


engi- a J 
pn oe isle einai, details Pee “ furnished upon request. See your nearest 
nt of TULSA: J. R. Meek Company, 1341 S. Boston St., Rm. 109 Young istributor, or write direct. 


LOS ANGELES: Flournoy & Everett Inc., 5043 Santa Fe Ave. 
MUSKEGON: Harold J. Young, 206 Montgomery Bldg. Ss 
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PERSONALS 


> K. S. Adams, president of Phillips 
Petroleum Company since 1938, was 
recently elected chairman of the board 
and chief executive officer and chair- 
man of the executive committee. The 
action was taken by the board of di- 
rectors at a meeting held after the 
company’s annual meeting of stock- 
holders in Bartlesville, Oklahoma. 

Upon the recommendation of 
Adams, Paul Endacott was elected 
president, Endacott, as executive vice 
president and assistant to the presi- 
dent, has been the operating mana- 
ger of the company and will continue 
in the same capacity as president. 

Stanley Learned was elected ex- 
ecutive vice president and assistant to 
the president. W. W. Keeler, for- 
merly vice president of refining, was 
elected a direetor, and vice president 
and assistant to the executive vice 
president. C. C. Tate was appointed 
manager of the refining department. 
J. E. Bogk was appointed chairman 
of the operating committee. 


> J. E. Kline of Standard Oil Com- 
pany (Indiana) is new chairman of 
the Chicago section of the Soeiety of 
Automotive Engineers. Announce- 
ment of his election was made at the 
section’s menthly meeting in Chicago, 
IMinois. Kline, head ef the Stan-Add 
additive division of Standard Oil’s 
sales technical service department, 
succeeds T. A. Scherger of the 
Studebaker Corporation at South 
Bend, Indiana. 

Other officers of the Chicago sec- 
tion SAE for the 1951-52 season in- 
clude Robert C. Wallace, Diamond 
T. Motor Car Company, vice-chair- 
man; Lloyd F. Overholt, Interna- 
tional Harvester Company, secretary; 
and David C. Petersen, Stewart- 
Warner Corporation, treasurer. 

Kline joined Standard Oil (In- 
diana) as automotive research engi- 
neer in 1937 upon graduation from 
the University of Michigan. 


> J. H. Thacher has been appointed 
executive assistant to the vice presi- 
dent of Standard Oil Company of 
California. Thacher, formerly Stand- 
ard’s southern district producing man- 
ager, will handle work in connection 
with the company’s Elk Hills operat- 
ing contract with the Navy. 

Other personnel moves by Stand- 
ard’s producing department names 
W. C. Johnson as manager, South- 
ern district; M. W. Morris, general 
superintendent, Southern district; K. 
5. McNamara, distriet petroleum en- 
gineer, Southern district. 
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Tracy T. Word, Jr. 


> Edmond L. Lorehn, executive 
vice president of the Cameron Iron 
Works, Houston, Texas, has been 
elected chairman of the National 
Board of Regents of Nomads, and 
Tracy T. Word, Jr., sales manager, 
Well Equipment Manufacturing Com- 
pany, was named secretary-treasurer. 
They succeed Fred C. Ripley, Jr., 
International Derrick and Equipment 
Company, former Chairman, and Lee 
J. Laird, Baash-Ross Tool Company, 
1950 secretary-treasurer. 

Lorehn was educated at Dean Acad- 
emy of Franklin, Massachusetts, 
Thomas College, and Rice Institute of 
Houston. He joined Cameron Iron 
Works in 1920, and in 1950 was 
named executive vice president. He 
was 1950 president of the Houston 
chapter of Nomads. Word, who at- 
tended the University of Oklahoma 
and Texas University, was first em- 
ployed by his father, T. T. Word 
Supply Company. He joined Well 
Equipment sales organization in 1944, 
and became sales manager in 1946. 


> W. L. Templin has been named di- 
vision industrial relations supervisor 
for Stanolind Oil and Gas Company’s 
central division. Templin had former- 
ly served as division wage and salary 
analyst since September of 1948. He 
joined Stanolind in April 1940, as a 
roustabout in the company’s Lucien 
area in central Oklahoma. He went to 
the central division office in Oklaho- 
ma City in 1946. 


> Dr. Ralph C. Tallman has been 
named director of research for Lion 
Oil Company. Tallman, who has been 
manager of the planning and survey 
department of Lion Oil’s research di- 
vision since June 1950, replaces Dr. 
Frank J. Soday, who has headed the 
research division since November 
1947. Soday has resigned his position 
to assume the post of director of re- 
search for Chemstrand Corporation 
and will be situated at Decatur, Ala- 
bama. Tallman, a native of Cedar 
Rapids, Iowa, received his A.B. de- 
gree from Cornell College and his 
Ph.D. degree from Cornell University. 


THE PETROLEUM ENGINEER, June, 195! 
















Edmond L. Lorehn 


> Paul Andrews, of Signal Oil and 
Gas Company, Los Angeles, was 
elected Pacific Coast district chairman 
of the American Petroleum I[nstitute’s 
Division of Production at the group’s 
24th annual spring meeting. 

Andrews, chief production engineer 
for Signal Oil and Gas, succeeds E. C. 
Babson, of Union Oil Company of 
California, Los Angeles. During the 
past year, Andrews served as general 
chairman under Babsen. 

Vice Chairmen elected at the divi- 
sion’s business session were: C. C, 
Gandaubert, General Petroleum, 
Los Angeles Basin area; W. T. 
Woodward, Woodward and Rey- 
nolds, Taft, Seuth San Joaquin Valley 
area; B. B. Grainger, Tide Water 
Associated Oil, Ventura, Coastal area; 
and J. C. Chescheir, Jr., Tre:olite 
Company, Coalinga, Coalinga-Kettle- 
man Area. 


> Burl S. Watson has been named 
executive vice president of Cities 
Service Company, and Emil Schram, 
former president of the New York 
Stock Exchange, was elected to the 
board of directors of Cities Service. 

Watson, a graduate of the Univer- 
sity of Alabama, has been associated 
with Cities Service since 1917. For 
many years he was assistant to the 
president, becoming a vice president 
in 1940. Prior to becoming president 
of the New York Stock Exchange, 
Schram was chairman of the board 
of the Reconstruction Finance Corpo- 
ration. He has been awarded hon- 
orary doctorates of law from New 
York University and the University 
of Vermont. 


> Robert A. Laidlaw has been 
named te the board of directors of 
The British Ameriean Oil Company. 
Laidlaw is widely known for his busi- 
ness interests in Eastern Canada. He 
is a director of various companies in- 
cluding the Bank of Montreal, Bell 
Telephone Company of Canada, and 
Moore Corporation Limited. He is 
president and chairman of the board 
of the National Trust Company, Ltd., 
and is vice president of the Canada 
Life Assurance Company. 






























>Dechard A. (Deck) Hulcy, who 
educated himself at nights through a 
correspondence school course, is the 
new president of the Chamber of 
Commerce of the United States. He is 
president of the Lone Star Gas Com- 
pany, Dallas, Texas, for which he 
went to work as an accounting depart- 
ment clerk in 1920, and also president 
of the American Gas Association. 
His election to the presidency of 
the world’s largest business organiza- 
tion was announced at the close of the 
Chamber’s 39th annual meeting. He 
has served on the Chamber’s board of 








d directors since 1946 and was a vice 
s president during the past year. 
n 
‘ > Robert Cameron of Socony - 
5 Vacuum Oil Company, Inc., has been 
elected vice president of the Office 
- Executives Association. 
“ >Dr. K. S. Pitzer is resigning, ef- 
of fective June 18, as director of re- 
¥ search for the Atomic Energy Com- 
al mission, to become Dean of the Col- 
; lege of Chemistry, University of Cali- 
“4 fornia. 
- Summer T, Pike, acting chairman of 
4 the Commission voiced the regret of 
r. the Commissioners at Dr. Pitzer’s 
A leaving. “He has contributed substan- 
") tially to a necessary and wide reorien- 
ei tation of Commission-supported basic 
a; and applied research in both the. Na- 
te tional Edcensesios and the universi- 
ec ties of the nation,” he stated. 
i >Robert H. Hope recently became 
ws division attorney in Midstates Oil 
a Corporation’s Shreveport office. Hope 
rs was born in Morehouse Parish, 
~ Louisiana and received his law degree 
“a from Louisiana State University in 
a 1926. Upon graduation he engaged in 
w the private practice of law in Monroe 
* and Bastrop, Louisiana. In 1944 he 
* joined The Texas Company in their 
at New Orleans office where he remained 
jn until his recent move to Shreveport. 
es 
rd 





>C. H. Swan, Humble Oil and Re- 
fining Company, has been promoted 
to district chief clerk, Hawkins, Texas 
district. Formerly assistant district 
chief clerk, Swan replaces A. W. 
Compton, who has been transferred 
to the new Palestine district as chief 
clerk. 

Frank S. Tietz, district chief clerk 
of the Trawick Gas construction dis- 
trict, was transferred to the Hawkins 
district as assistant district chief clerk 
to replace Swan. O. L. Furse, assist- 
ant district superintendent at London, 
was promoted to district superintend- 
ent at Pickton, replacing L. O. Hol- 
loway, who moved to the new Pales- 
tine district. 


> Richard K. Huey, has been 
named assistant to the president of 
Deep Rock Oil Corporation. He for- 
merly was vice president in charge of 
production, and was succeeded by 
Carl A. Houy, who has been general 
superintendent since last year. Huey 
joined Deep Rock in 1920, and is 
credited with pioneering the use of 
electricity for drilling and pumping, 
and with the early installation of mod- 
ern pumping units in Oklahoma oil 
fields. Houy attended Schreiner In- 
stitute and the University of Texas, 
becoming a roughneck with Humble 
Oil Company 14 years ago. 


> George M. Muschamp was elected 
chairman of the Philadelphia Section, 
American Society of Mechanical En- 
gineers, at the ASME annual meeting. 
Muschamp is vice president in charge 
of engineering for Brown Instruments 
Division, Minneapolis-Honeywell Reg- 
ulator Company. 

Robert W. Worley of United En- 
gineers and Construction, Inc., was 
elected vice chairman; James A. 
Quaid, Martin Quaid Company, 
treasurer, and C. C. Franck, West- 
inghouse Electric, secretary. 


New York Chapter of Nomads at annual invitation dinner, Louis Sherry’s, New York. 


> Wayne Rives, vice president of 
The Oil and Gas Journal in Houston, 


Texas, has resigned 
to become a part- 
ner in Rives, Dyke 
and Company, 
Houston, Texas, 
advertising agency. 
A native Houston- 
ian, Rives joined 
the advertising 
staff of The Oil 
and Gas Journal in 
1935 as advertis- 
ing representative 
in the Gulf Coast. In 1946, he was 
named advertising manager of The 
Journal and Petroleo Interamericano 
with offices in Tulsa. He returned his 
headquarters to Houston in 1948 
when he was elected vice-president in 
charge of the Gulf Coast division. 
John M. Spears, an assistant to 
Rives in the Houston office since 1948, 
will become manager of advertising 
sales in the Gulf Coast. 





Wayne Rives 


> Frank S. Cannon, Mississippi di- 
vision manager of Pan-Am Southern 
Corporation, has retired. He had been 
the oil company’s representative in 
Jackson since 1926, longer than any 
other has held a similar post with 
Pan-Am. Through the years he built 
a sales organization, which at his 
coming, sold less than 100,000 gal of 
gasoline per month to a total today of 
many millions each month. He will be 
succeeded by E. J. Dorgan, former 
Louisiana division manager. 

Cannon received his education at 
Christian Brothers College, Memphis, 
and studied law at the University of 
Mississippi and later at Tulane Uni- 
versity where he received his degree. 
He joined Pan-Am in Boston, and in 
1926 went to New Orleans to work in 
the company’s legal department. A 
few months later he was transferred 
to the post in Jackson. 









SPANGSEAL TUBING 


Leaky tubing joints cost you time and money ... particu- 
larly with today’s deeper drilling and attendant higher 
pressures. Our engineers developed SPANGSEAL Tubing 
specifically to stop joint leakage. Couplings were eliminated 
by using an integral type connection with standard API 
threads on male and female ends. Half as many threaded 
connections—half as many possible points of leakage. 
Then the engineers added a special feature to seal off pres- 
sure. They specified precision-machined mating conical 
sealing surfaces at the small end of threads of both members. 
THESE SEALING SURFACES BEAR THE PRESSURE, LEAV- 
ING THE THREADS TO FORM A MECHANICAL LOCK 
ONLY. 


Result: Faster running time, more clearance, less chance of 
hanging up, and positive protection against joint leakage. 


NATIONAL OIL FIELD MACHINERY AND EQUIPMENT * SPANG STEEL PIPE -* 


To obtain more information on products advertised see page E-45 THE PETROLEUM ENGINEER, June, 1951 
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SPANGSEAL TUBING 


features include... 


INTEGRAL JOINT 


Only two threaded elements. Use of cou- 
plings, requiring four threaded joints is 
eliminated. Female joint ends are treated 
chemically to provide anti-galling surface. 


ECONOMICAL 


SPANGSEAL Tubing saves you money. 
Costly repair jobs and remedial work due 
to leakage are eliminated. 


ADDITIONAL CLEARANCE 


Extra clearance is obtained because the 
maximum OD of the SPANGSEAL Joint 
is smaller than the maximum OD of a 
coupling. 





STREAMLINED EXTERIOR 


The streamlined exterior contour of the 
female end reduces the chance of hanging 
up while running. 


LEAK RESISTANT 


Made up properly, threads serve only as a 
mechanical interlock. Conical sealing sur- 
faces form a complete-circumferential seal. 





For complete dependability, specify SPANGSEAL Tubing for your wells. 


roe NATIONAL SUPPLY company 


Spang-Chalfant Division —General Sales Offices: Pittsburgh, Pa. 


Division Tubular Offices: 
DENVER, COLORADO «+ FORT WORTH, TEXAS « LOS ANGELES, CALIFORNIA « 
PITTSBURGH, PENNSYLVANIA « TULSA, OKLAHOMA « CALGARY, ALBERTA, CANADA 


SUPERIOR AND ATLAS ENGINES : 
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GRIGINATORS A 








1990 DEMPSTER STREET 


Be the Lect Pusher's Best Friend 


HANDLE-BAR 
torged 


REG U.S. PAT. OFF 








HANDLE-BAR ‘ts 


REG. U. S. PAT. OFF. 


HANDLE-BAR Unions are precision made and tested at time of man- 
ufacture to assure a tight seal in seats and threads. These famous 
features are built into each HANDLE-BAR. Integral steel to steel or 
bronze to bronze seats. Hub ends tapped Briggs Standard steam 
threads. Nut threads modified Acme. Furnished black hub ends with 
Udylite nut, or all rust-proof with Udylited hvb ends and Parkerized 
nut. Recommended for all services and on pressures to 3000 Ibs. 


HANDLE-BAR 3 


REG. U. S. PAT. OFF. 


These unions have integral steel to steel 
seats. The hub ends are tapped A.P.I. line 
pipe. The nut threads are modified Acme. 
The hub ends are rust-proofed and spark- 
proofed with Udylite Cadmium. The nut is 
Parkerized. These unions are recom- 
mended for all oil field services and pres- 
sures to 5000 lbs. 


Write Dept. P for illustrated catalog or refer to listings in 
Composite Catalog pages 3140-3141, Refinery Catalog page 
538, and Chemical Engineering Catalog pages 980-981. 


ORDER BY TRADE NAME FROM YOUR LOCAL JOBBER 


CLAYTON MARK & COMPANY 


EVANSTON, ££Ee1N OFS 
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> Thomas B. Jones, chairman ;f 
the board of Oklahoma Contractios 
Company, died in Dallas, Texas; re. 
cently. One of the founders of the con- 
cern, which had its beginning in 1917, 
Jones was a native of Knoxville, Tex- 
nessee. The company was organized 
in Tulsa, Oklahoma, when Jones’ boss, 
Glen T. Braden, former head of Ok!a- 
homa Natural Gas Company, want«d 
to build a pipe line from Oklahoma 
City to Chickasha. Jones and Braden’s 
son, Eugene, got Braden to finance 
them in organizing the contracting 
company. Two years later Eugene Br:a- 
den died, and in 1926, Jones moved 
his operations from Tulsa to Texas. 

Oklahoma Contracting Company 
has laid 12,000 miles of pipe in most 
oil and gas areas fn the western hemis- 
phere, Europe, and the Near East. The 
company last year reported a $25.- 
000,000 business. 





K. Marshall Fagin 


> K. Marshall Fagin has accepted 
a new position as petroleum engineer 
in the oil loan department of the 
Southwestern Life Insurance Com- 
pany in the company’s headquarters 
building in Dallas, Texas. He has been 
editor of the Drilling and Produc- 
ing Edition of The Petroleum Engi- 
neer since it was first published sep- 
arately in January, 1949, and was 
field editor for The Petroleum Engi- 
neer since 1945. 

He has been employed by a num- 
ber of oil companies, including Shell, 
Tidewater, Stanolind, and Magnolia, 
since his graduation from the Uni- 
versity of Illinois. Before joining The 
Petroleum Engineer, he had been as- 
sistant to the chief petroleum engi- 
neer of Magnolia Petroleum Company 
since 1935. 


> Robert H. Williams of Pitman, 
New Jersey, of the research and de- 
velopment department, Socony-Vac- 
uum Laboratories, Paulsboro, and 
James C. Melrose, the field research 
laboratories of the Magnolia Petro- 
leum Company, Dallas, Texas, have 
been selected to receive 1951 Incen- 
tive Fellowship Awards from the 5o- 
cony-Vacuum Oil Company, Inc., for 
advanced study. 
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BIBLIOGRAPHY—Classified list of important papers for 1949 - 1950 





Transportation and National Security, F 


. G. Gurley 

Treatment of Pension Costs, a Those of Non- 
Funded Retirement Plans, C. A. Jackson 

ee a Practices, a "A. "Huber, T. O. Allen; 


and G. F. Abendroth 


Spring Meeting 
Southwestern District 
Division of Production 

Hotel Beaumont 

Beaumont, Texas 

March 7-9, 1951 


A ae Electrical Well Logging System, R. H. Winn and 


Greer 
A Report on Oil-Emulsion Drilling Fluids, H. W. Perkins 
Conservation Through Regulation, William J. Murray, Jr. 


Design of an Electrical Analog for Sucker-Rod Problems, 


F. C. Todd 

Down-The-Hole SAX Surges and Their Effect on ~ 
of eo . C. Goins, Jr., J. P. Weichert, J. L 
Burba, Jr.; D. D. Dawson, Jr., and A. J. Teplitz 


— Morale i in a Defense Economy, William R. 


mag J ge Reservoir Analyzer, O. L. Pat- 
terson, K. Se and Byron Wiess, Jr. 
Nozzle Design and Its Effect on Drilling Rate and Pump 
Operation, John R. Eckel and W. J. Beilstein 
— ¢ Survey on Primary Cementing Practices, 
uis 
ren, Ds — During Fifty Years, C. A. Warner 
The Job Ahead for Production, J. C. Donnell, II 
The Neutral Zones in Drill Pipe*and Casing and Their 
— —— a Relation to Buckling and Collapse, 
en 
The Wire-Line Pressure Sion Assembly as Used to Set 
Tools Having Opposed Slips, C. A. Greve 
Thin Oil Column Completions in Louisiana-Mississippi 
Gulf Coast Area, R. G. Loper 


Spring Meeting 
Mid-Continent District 
Division of Production 

Herring Hotel 

Amarillo, Texas 

March 21-23, 1951 


Counterbalancing of Beam Pumping Units, D. O. Johnson 
Effects of Sodium Chloride on Setting Properties of Oil- 
Well a =. N. C. Ludwig 
Metall gg oy ‘actors Affecting  prill-Collar Performance, 
toup 


mS Report Hildreth Unit Water-Injection Project, 
Wallace W. Wilson 

Review of Quantitative Methods of Electrical-Log 
Interpretation, S. J. Pirson 

Selection and Evaluation of Wells for Hydrafrac Treat- 
ment, Joe aley and Tom E. Morton 

Straight-Hole Drilling i in Crooked-iiol Country, G. C. 
MacDonald and Arthur Lubi 

The Value of ae for Control of Silicate Swelling in 
Acidizing, P well 

Use of Decline Curves in Water-Flooding Operations, 
John F. Buckwalter 

ee Supports Wide Spacing, George R. 

ott 


Spring Meeting, coer ann 
ivision of Producti 
Deshler-Walllick. Hotel, "Columbus, Ohio 
April 3-5, 1 


A Discussion of the Effects of ‘asl Gradients on Oil 
Recovery by Water Flooding, John C. Calhoun, Jr. 

Confusing an Industry Problem, Russell B. Brown 

Field Results of Increased Flooding Pressures, E. T. Heck 
and J. C. Vaughn 

Natural Gas Comes of Age, Stuart M. Crocker 

Recent Developments in Exploration in Northern and 
Central Pennsylvania, S. H. Cathcart 

Selection of Pressure for Water Flooding Various Reser- 
voirs, John F. Buckwalter 

Studies and Ex ents With Paraffin Prevention and 
Removal in Wells in Southeastern Ohio, John C. Wright 

Water Flooding of Limestones in Illinois and Kentucky, 
Kenneth Huffman 

Your Part in the Oil Industry Public Relations Program, 
C. Z. Hardwick 


Spring Meeting, Rocky Mountain District 
Division of Production 
Gladstone Hotel, Casper, Wyoming 
April 19-20, 1951 
Drilling and Completion Practices in the Church Buttes 
Field, W. C. Dinger 
Low Temperature Separation as Applied to Gas-Conden- 
sate Production, A. W. Francis, Jr. 
Obstacles in the Battle for Production, J. C. Donnell, II. 
Progress of Development Activity, Uinta Basin, Utah, 
E. A. Polumbus, Jr. 
Shannon Sand Reservoir = Creek Field, Wyoming, 
E. J. Whitaker and D. T. Hoenshell 
— —_— of Unusual Tubular Failures, D. C. 


The Warland, Wyoming Field, J. I. Morris 
Unusual Reservoir Oils in the tie Basin and Rangely 
Fields, Ralph H. Espach 





Mid-Year Meeting, Division of Refining 
Mayo Hotel, ‘ulsa, Oklahoma 
April 30—May 3, 1951 


An Ultraviolet Method for the Determination of Total 


om Benzenes in Selected Crude Fractions, John F. 

inder 

Characteristics of the Spectrographic-Arc Emission of 
Metal Contaminants in Cracking Catalyst, E. L. Gunn 

Chemical Treating Plant, for Refinery Waste Water, 
H. Schindler 

Corrosion-Prevention ay: for a TCC Unit Gas Plant, 

. A. Murray and Furth 

Determination of Iron in = Lubricating Oils by 

oan 2 obn Hansen, Paul Skiba, 
ins 


Determination of ove in Organic Material, Morris 
Dundy and Ervin 

Direct Determination of Oxygen in Organic Compounds 
by an eT ea. ethod, Joseph 
Holowchak and G. E 

Dissolved-Air Flotation Negunies Oil From Waste Water, 
Nicholas A. D’Arcy, Jr. 

——_ Relationship of Engine-Fuel Research, C. L. 

cCuen 

Explosion-Proof ng | Dale and Application to the 
Petroleum Industry, J eyer and C. R. Olson 

Formation of Engine-De} it Compounds b ged 
Reactions, Frances W. b and Leonard M. Niebylsk 

Hydraulic Characteristics of Gravity-Type ‘Oil- — 
Separators, Gerard A. Rohlich 

Hydrogen “~— of Steel in Refinery Equipment, R. T. 
Effinger, M. L. Renquist, A. Waehter, and J. G. Wilson 

Indootrinstion Programs for Technical Personnel, F. C. 

uttin 

Industry practice i in Training Technical Personnel, H. G. 
Vesper and D. H. Etzler 

Infrared Spectrophotometric Determination of Oils and 
Phenols in Water, R. G. Rn aga I. Hasegawa, W 
Bandaruk, and C. E. Hi 

LP-Gas Distribution, + mang ety 

LP-Gas, Over a Million B ny R. C, Alden, 
Forrest E. Gilmore, and Paul W. Tucker 

LP-Gas Utilization in Farm Equipment, Ernest Fannin 

Medern Analytical Distillation of Crude Petroleum, J. 
A. Lockwood, R. L. LeTourneau, Robert Matteson, 
and Frank Sipos 

Spectrographic Analysis of New and Used kabeiootiog 
ow - M. Gambrill, A. G. Gassmann, and W. 

e 


Spectroscopic Determination of Vanadium in Residual 
Fuel Oils, J. W. Anderson and H. K. Hughes 

Technical Classrooms, H. Dayton Wilde 

Testing Used Lubricating Oils for Norma Pentane and 
Benzene Insolubles, J. 8. Wiberley, R. K. Siegfriedt, 
and L. J. DiPaela 

The Determination of Oil in Refinery Waste vig xt 
‘ Benzene Extraction-Semi Micro Method, A. F. 8. 
Musante 

The Fundamentals and Performance of Gravity Separa- 
tion—A Literature Review, Alfred C. Ingersoll 

The Infrared Spectra and —a* of Paraffins, Olefins, 
and Alkyl Aromatics, H. L. McMurry, and Vernon 
Thornton 

The Polarographic Determination of Dissolved Oxygen 
in Petroleum Fractions, Maynard E. Hall 

The Propane Story, Robert S. Lee 

The i» Gunsied Electrode Procedure in Spectrographic 

ysis, Ralph O. Clark, E. L. Baldeschwieler, C. M. 

Gambrill, C. E. Headington, Harry Levin, J. M. Powers 
and J. B. Rather, Jr. 

The Relative Economics of LPG, Gasoline, and Diesel 
_ in Trucks and Buses, Eugene S. Corner and E. H. 

erg 

Use of Aluminum in Petroleum Refinery Equipment, 

E. E. Kerns and W. E. Baker 


Annual Spring Meeting 
Pacific Coast District 
Biltmore Hotel 
Los Angeles, California 
May 10-11, 1951 


A Review of Casing String Design Principles and Practice, 
J. O. Hills 


Investigation of Torque Converter Drives on Mud Pumps 
E. G. Chilton and D. F. Toomey 

K-Monel Non-Magnetic Drill Collars for Oil Well Sur- 
veying, R. I. Mahan 

Our Future Around the World, Henry J. Taylor 

Prediction of Corrosion in Oil and Gas Wells, D. H. Shock 
and J. D. Sudbury 

Production Performance and Preliminary Results of Gas 
Injection, 27 B Pool Unit, Buena Vista Hills, EZ. W. 
Brubaker and H. J. Stutsman 

Rubber, Its egy and Applications to the Drilling 
Industry, Joseph B. Larkin 

The Effects of Mud Filtrate and Mud Particles Upon the 
Permeabilities of Cores, R. F. Krueger and T. J. Nowak 

The Effort That Finds Oil, Frank A. Morgan 

Water Drive Reservoir Performance, Vedder Pool, Wasco 
Field, N. van Wingen 
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American Society of Mining and Metallurgical Engineers 


Semi-Annual Meeting 
St. Louis, Missouri 
June 19-23, 1950 


Extraction and Refining of Shale Oil, Boyd Guthrie and 
Lester Schramm 


Gas Turbine ayo for Gaseous Fuels, A. E. 
re ay od and K. L. Riek 
Metals for High-Pressure Teitenition Plants, G. A. 


Nelson 
New — for Bulk Modulus Detonioctions. 8. 
Logan Kerr, Lewis H. Kessler, and Merrill B. Gamet 
Oil-Shale Mining, E. D. Gardner and E. M. Sipprelle 


Annual Petroleum Mechanical E 
Roosevelt Hot 

New Orleans, Louisiana 

September 24-28, 1950 


Allowable loots on an Unsupported pots Column, 
J. A. Reed, II, and H. H. aes r. 

A Portable Automatic Sampler, W. E. Roads 

A Review of the Factors to Considered in the Selection 
ond .—- ~w of Diesel Engine Lubricating Oils, 


A Bnded Laboratory Corrosion Test for Material in 
Phosphoric Acid Service, M. * +=" and H. F. ar 

Corrosion in Amine Plante, . Blohm and F. 

Cc oy a All High T ith Es 
orrosion of Alloys at Hig’ eapertar wi 
| aaa to Attach by V20s, Kozlik and are 

inner 
Crank Case Explosions, F. V. Cook 
Design - Development of Mechanical Seals, L. L. 





ineers Conference 


Dawso 
Design o "| High Strength C: Strings, B. E. C 
Design of Hydraulic Pumping Equipmeat, P. J. Seondly 
Discussion of Pipe Line A ag F. H. Warren 


Discussion of Surge Problems, 8. Logan Kerr 
Effect of Time on Physical Properties of Tanks, T. L. 


White 
Fatigue Testing and Development ~ Drill Pipe-To-Tool 
Joint Connections, W. 8. Bachm 
Gas ——- as Applied Today oy Oil Production, D. 


Instrument for Pipe Line Pressure Surge Studies, F. O. 


Stiv 

Lubricated ig bm for Drilling and Well-Head Ser- 

vice, ene 

Lubrication of Refinery Equipment, F. M. Leverett 
odern Practices in Off-Shore Drilling, A. F. T. Seale 

Oil or H. H. Dunkle 

Operating Experience With the Cont eteomeiien De- 
monstration Plant, C. C. Chaffee and E. A. Clarke 

Operation of Submarine Pipe Line and Production Fe 
cilities in the Gulf of Mexico, G. W. Osborne 

i Line — it Compressor Lubrication and 

aintenanee, O oore 

Preparation of Synthetic Fuel Cost Estimates by the 
Coal-To-Oil Demonstration Branch, L. C. Skinner 

Properties and Applications of Ductile Cast Iron, M. 


uniansky 
——— of Structures Exposed to Sea Water, B. B. 
Morton 
—— Lubrication—A Management Problem, L. F. 


Steam and Power Plant Econemy and Capability at 
Louisiana Station, R. J. Robertson and W. B. Gurney 
Study of 9% Nickel Tubing in Corrosive Condensate 
Wells, L. W. Vollmer and . Bowers 
The Bassinger “Rotary Percussion Drill, Robinson Brown 
= mary of Mines Gas-Synthesis Demonstration Plant 
at Louisiana, Missouri, R. G. Dressler and J. R. Bircher 
The Effect of Patents on Petroleum Production and 
Development, Paul F. Hawley 
ba anny Control in a Petroleum Refinery, A. F. 


Well Pe _~ in Relation to Gas Transmission Line 
Requirements, E. R. Phillips 


Annual Meeting 
Hetel Statler 
New York, N. Y. 
November 26—December 1, 1950 


A Leak-Proof Heat Exchanger, J Cullen 
Aluminum Acero te Ties in Hea-Echanger ‘Construction, E. G. 
Kort and J 
Heat Transfer (VII) Applied Mechanics (VIII) Ex- 
ion Joints 43 Heat Exchangers, M. F. Sayre, 
. Kopp, and C. L. Bulow 
Heat Transfer to a "Fluid Flowing Turbulently in a 
ary tay With Walls at Constant Temperature, 


R. A 
High-Pressure Compression-Ignition Engine-Turbine Cy- 


cles, . Harmon 
Precision and os ony of Orifice-Meter Installations, 
unni 


Some Industrial Experiences _— Synthetic Lubricants, 
C. H. Sweatt and T. W 
They of the Oil Cooler: Heat , and Pressure 
Drop in Slots With Parallel Walls at Variable Vis- 
cosities, H. Schuh 
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LAUGH with BARNEY 


A man who was fond of playing 
practical jokes, sent a friend a tele- 
gram, charges collect, which read: 
“TI am perfectly well.” 

About a week later, the joker re- 
ceived a heavy package on which he 
was required to pay a large express 
charge. Opening it he found a big 
block of conerete on which was pasted 
this message: “This is the weight your 
telegram lifted from my mind.” 

e ¢5% 

Happy Young Fiancee: Darling, 
when we are married, I am going to 
cook and darn all your socks, 

He: Oh, that won’t be necessary, 
dear: Just darn them! 

f £s 

Bus conductor, calling from the up- 
per deck: Is there a mackintosh down 
there big enough to keep two young 
ladies warm? 

Voice from below: No, but there’s 
a MacPherson that’s willing to try. 

: 5 5 

Boss to secretary: Make about 20 
copies of that, Miss Ross, so we'll run 
across one when we need it. 

¢-# 2 

Many of us are at the “Metallic” age 

cold in our teeth, silver in our hair 

.and lead in our pants. 


A merchant took out a fire insur- 
ance policy and the same day his 
store and its contents burned to the 
ground. The insurance company sus- 
pected fraud, but couldn’t prove any- 
thing. It had to content itself with 
writing the following letter: 

Dear Sir: 

You took out an insurance policy 
at 10:00 a.m. and your fire did not 
break out until 3:30 p.m. Will you 
kindly explain the delay? 

* 28 

A number of men, not too well 
known to each other and meeting as 
a group for the first time, thought 
each should introduce himself by giv- 
ing his full name, education, family 
status, and so on. The first gentleman 
started by saying he was Alexander 
Swinefurt MacGibbon, Harvard 19, 
married, with two sons; both at Har- 
vard. The second said he was Theo- 
dore Spotswood Burlingame, Jr., Har- 
vard °15, married, three sons—all 
Harvard, of course. The third said he 
was Percival Bollingbrooke Timber- 
land III, Harvard ’18, married, two 
sons—both Harvard, of course.. 

The next man rose and stated, “I’m 
Bill Jones, Yale ’20. I’m not married. 
I have two sons—both Harvard, of 
course.” 



















THAT REMINDS ME- THESE (NIE 
LIAWIE=WELILS SLIPS are THe SLICKEST 
THINGS YET- SLIDE UP AND DOWN 


~ 
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Sandy McTavish climbed on the bus 
carrying a heavy sack. The conductor 
told him that he would have to pay 
double fare, as the sack was so large 
it took up a whole seat. 

Sandy thereupon opened the sack 
and called: “Jack, you’d better come 
out and pay your own fare.” 


i fF: 


Visiting Delegate (to hotel clerk) : 
Why didn’t you call me at 7:30 this 
morning? 

Clerk (politely) : Because you didn’t 
go to bed till eight. 


> Ff 


A southerner, with the intense Jove 
for his own section of the country, 
attended a banquet. The next day a 
friend asked him who was present. 
With a reminiscent smile he replied: 
“An elegant gentleman from Vir- 
ginia, a gentleman from Kentucky, a 
man from Ohio, a bounder from Chi- 
cago, a fellow from New York, and a 
galoot from Maine. 


? FF # 


Customer: Remember that cheese 
you sold me yesterday? 

Grocer: Yes, madam. 

Customer: Did you say it was im- 
ported or deported from Switzerland? 


a. = 


John was explaining why he always 
got up for a lady standing in a bus. 
Said he: 

“Ever since I was a kid I’ve had a 
‘lot of respect for a woman with a 
strap in her hand.” 


a > #*-# 


The office of a certain small and 
none too successful produce concern 
down in Alabama is painfully cramped 
by reason of a huge old-fashioned 
iron safe which occupies nearly half 
of the tiny cubicle. 

The other day a curious friend of 
one of the partners inquired: “Jake, 
what in the world do you keep in such 
a large strongbox,” 

“Not much,” Jake admitted; “two 
account books and my partner’s pearl- 
handled pistol.” 

“Then,” demanded the other, “why 
in heaven’s name have you got such 
a large one?” 

_ The produce merchant leaned over, 

and with the air of a small boy con- 

fiding a delicious secret, whispered: 

“Helps the morale of the creditors!” 
¢ ¢.4 

“How'd you get along in that fight 
with your wife, the other night?” 

“Aw, she came crawling to me on 
her knees.” 

“Yeah, what did she say?” 

“Come out from under that bed, 
you coward.” 
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Chrysler Industrial Engines 
give Better Performance 
at Lower Cost! 


Chrysler Industrial-—15 
one of eight basic models 


eading manufacturers and operators of industrial equipment are’ 
ianimous in their praise of Chrysler Industrial Engines. 


lor Chrysler Industrial Engines are designed and built specifically 
pt rugged work. They are engineered to develop maximum power 
ay-In, day-out with a minimum of down time and at a minimum 
Perating cost. They are not only capable of wide application but 
"ey can also be adapted to specific regional operating conditions. 


Chrysler Industrial Engines are backed by service everywhere. 


h letter of inquiry will bring an engineer well qualified to discuss: 
ur application. Address: Industrial Engine Division, The Chrysler 
"poration, Detroit 31, Michigan. 







SSeeestaerees: 





i Industry, Chrysler Powers 
Air Compressors * Hoists * Derricks 
Pumps * Generators * Tractors * Arc 


Welders * Baling Machines * Con- 
veyors * Tackle Blocks * Winches. 4 








in Farming, Chrysler Powers 
Tractors * Combines * Gang Mowers. 
Spreaders * Irrigation Equipment — 
_- Orchard Sprayers * Hay Choppers — 
: - Pumps * Feed Mills * Sprinklers © 










OIL and GAS TRADE NEWS 


Cinch Pipeline Succeeds 
Coody Bender Company 

Cinch Pipeline Equipment, Inc., of 
Houston is successor to the Coody 
Bender Company, originators of the 
machine for creating smooth uniform 
bends on big-inch pipe line construc- 
tion. The company is now engaged in 
manufacturing, selling, renting, and 
servicing the Cinch bender, which was 
introduced to the pipe line construc- 
tion industry two years ago, as well 
as the Cinch hydraulic outside line-up 
clamp. Paul Barkley, president of the 
new organization, was vice president 
and general manager of Coody for 
more than a year. Although the com- 
pany name has been changed and has 
moved into its new plant at 7050 Long 
Drive, Houston, there is no change 
in the shop or service personnel. 


A. O. Smith To Sell 
Hughes Carburetor 


A. O. Smith Corporation has en- 
tered the LPG carburetion business. 
Arrangements have been completed 
with the Hughes Carburetor Company 
of Oklahoma City for A. O. Smith to 
acquire manufacturing and sales 
rights for an LPG carburetion adapter 
unit developed by L. L. Hughes. The 
carburetor has the feature of permit- 
ting the existing gasoline fuel system 
to be retained on the vehicle, provid- 
ing LPG carburetion as an alternate. 


District Managers Annual Meeting. Attending the 
Peerless Pump Division’s annual meeting in Los Angeles 
recently are: J. F. Van Dam, E. H. Hanse, R. F. Foster, F. D. 
Widener, R. H. Hull, E. H. Lanthorn, B. A. Tucker, C. C. Cook, 


Harbison Will Head 
New Philco Office 


Because of expanding activities in 
Government and industrial work in 
cooperation with aircraft and other 
manufacturers on the Pacific Coast, 
the Government and Industrial Divi- 
sion of Philco Corporation is estab- 
lishing an office in Beverly Hills, Cali- 
fornia, with Edward F. Harbison as 
manager. The new office will be the 
headquarters for contacts on the Pa- 
cific Coast on such phases of the na- 
tional security program as guided 
missiles, torpedoes, radar, and asso- 
ciated electronic devices. 


Peerless Pump Men Meet 


Plans under which Peerless pump 
sales for 1951 can exceed the sales 
and service records set in the previous 
year, were laid down for the com- 
pany’s district managers from all over 
the United States, at meetings held in 
Los Angeles recently. Peerless Pump 
Division of Food Machinery and 
Chemical Corporation’s annual meet- 
ing, was opened by G. F. Twist, vice 
president of FMC and general mana- 
ger of the Peerless pump division. 
Twist gave a brief resume of the ac- 
complishments of 1950 and outlined 
the strategy for the current sales year. 
Enthusiastic support of the general 
program, which was developed at the 
meeting, was a feature of the session. 


5 ce 4 
aes f 


Allis Chalmers To Make 
Jet Engine Compressors 


The largest subcontract yet signed 
in the Curtis-Wright Corporation’s de. 
fense expansion program was an- 
nounced recently—a multi-million dol- 
lar order to Allis-Chalmers Manu- 
facturing Company for the Wright 
J65 sapphire turbo jet aircraft engine. 
Allis-Chalmers will shortly begin 
construction of a new plant for the 
manufacture of compressors for the 
Wright Sapphire, -an engine of 7200 
lb thrust, which powers the Republic 
F84F thunder jet fighter. The new 
plant, which will cost some $5,000,- 
000, will be built in Terre Haute, In- 
diana. First shipments are to be made 
by December of this year, the com- 
pany reported. About 400,000 sq ft . 
will be available in the building. 


Tapecoat Agents Named 


Middle West Coating and Supply, 
Tulsa, Oklahoma, has been appointed 
distributor by the Tapecoat Company 
of Evanston, Illinois, according to Al 
Bohne, president of the Tapecoat 
Company. Tapecoat is used extensive- 
ly by gas and utility companies as a 
protection for pipe joints. It is avail- 
able in 2, 3, 4, 6, 18, and 24 in. widths 
for use on all sizes of pipe. The ex- 
treme flexibility of Tapecoat makes 
it especially adaptable to sharp bends 
and joints. 


W. E. Griffin, G. D. Sickert, F. W. McCann, G. F. Twist, C. L. 
Nickel, J. C. Bonsall, J. H. Raths, V. L. Ray, C. H. Sorter, 
A. F. Barron, E. W. Lundy, S. M. Riordan, and J. B. Downie. 
Peerless pump sales for 1951 were discussed. 
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e Schlumberger Well Surveying men attend conference in Houston, Texas. 
0 
: B. S. & B. Plan Expansion Industry-Wide Conference Harvey, Louisiana; B. R. Leeds, 
W : : . Lloydminster, Canada; E. D. Hay- 
‘ Plans for a_ major expansion of On Well Logging Held mon, Now Orleans, Louisiena; G. @. 
1- the Oklahoma City plant of Black, Si- The second in a series of industry- Fentress, El Dorado, Arkansas; R. B. 
le valls and Bryson, Inc., were an- wide conferences in well logging was Benway., Tulsa, Oklahoma; J. A. 
l- nounced recently by K. W. Lineberry, conducted by Schlumberger Well Sur- Maurer, Duncan, Oklahoma; B. a. 
it president. The announcement was veying Corporation recently at Patterson, Jr., Shreveport, Louisiana; 
made at a dinner meeting of regional, Houston, Texas. Those attendingcame w, D. Fugler, Jr., New Orleans, Lou- 
branch, and sales personnel of the from oil regions throughout the isiana; O. D. Stevens, Jr., Tulsa, Ok- 
oil and gas sales division of the com: United States, Canada, and South lahoma; Leroy Gideon, Ft. Worth, 
pany. The program, to begin immedi- America. The conference included Texas; John D. Henderson, Midland, 
; ately and to be completed within the _ study sessions on the basic electrical Texas; C. J. Cunningham, Wichita 
va year, will increase the Oklahoma City log, qualitative, and quantitative in- Falls, Texas; W. B. Junod, Beaumont, 
" plant’s productive output 50 per cent _terpretations of sand-shale and lime- _Texas; R. E. Lee, Beaumont, Texas; 
- and should increase the number of stone reservoirs; use of the “Micro- M. P. Tixier, Houston, Texas. 
q productive workers about 25 per cent. Log,” Laterolog, Gamma Ray, and Second row, P. E. Reynard, Mex- 
: Lineberry also announced the moving other auxiliary services. Individual ico; W. E. Harkness, Jr., Liberty, 
1. of the oil and gas equipment division problems of the visiting group were Texas; Chet Doyle, Taft, California; 
a of the company, including engineer- —_ discussed with the Schlumberger tech- A, H. Curren, Long Beach, Califor- 
a. ing and sales staffs, to Oklahoma City nical staff. nia; J. P. Byrne, Opelousas, Louisi- 
4 where the company’s oil field equip- Those attending the second meeting —_ana; W. D. Ford, Oklahoma City, Ok- 
mq ment is fabricated and distributed. are shown in the accompanying photo. lahoma; D. M. Quillan, Midland, 
Approximately 25 engineers and su- They are, | to r, front row: C. H. Texas; Will H. Knight, Jackson, Mis- 
pervisors will be transferred immedi- _ Blackburn, Alice, Texas; J. T. Foster, sissippi; E. H. Culbertson, Eastland 
ately from the general offices in Kan- Pharr, Texas; R. J. Yakupzack, Texas; ’R. M. Caywood Oklahoma 
L. sas City, to Oklahoma City. Houma, Louisiana; J. A. Williams, City, Oklahoma; Rush George, Gaines- 
r, 
& 
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When you choose R-P&C Valves, you can be sure 
of the same high quality of each one—from tiny ¥%” valves 
... to high-pressure, high-heat valves . . . and giant valves 
for handling huge volumes of liquids. 





® You can get bronze, iron, steel—bar stock—iron cocks 
—and cast steel fittings. Two new numbers are PRESSURE 
SEAL BONNET and FORGED STEEL GATE. New ones coming. 


® Call your local R-P&C distributor today or write the 
nearest R-P&C district office. 

















To obtain more information on products advertised see page E-45 


ville, Texas; E. W. Sengel, Libcral, 
Kansas; C. D. Jones, Midland, Texas; 
A. L. Richards, Bartlesville, (xla. 
homa; Charles E. Phillips, Hou-ion, 
Texas; G. P. Stringer, Russell, Kan. 
sas; T. C. Cash, Tyler, Texas; A. M. 
Allegret, Houston, Texas. 

Third row, J. A. Ricard, Peru. ¢. 
D. McMurrey, Houston, Texas: R. 
M. Chatham, Jr., Beaumont, Texas: 
L. C. Schmidt, Flora, Illinois; M. B. 
Morris, Corpus Christi, Texas; D. G. 
Swiers, Coalinga, California; F. M. 
Purcell, Houston, Texas; R. E. Hamil- 
ton, Lubbock, Texas; D. E. Edstrom. 
Casper, Wyoming; W. M. Pickles, 
Houston, Texas; E. S. Scholl, Brad- 
ford, Pennsylvania; P. Gaines, Tyler, 
Texas; E. M. Gurnea, Shreveport, 
Louisiana; R. C. Hagens, Corpus 
Christi, Texas; J. M. Gibson, Russell. 
Kansas; George M. Yoder, Laurel, 
Mississippi; John D. Mullins, Lake 
Charles, La.; C. G. Koe, Houston. 
Texas; R. R. Dutka, Calgary, Canada. 


Fly to The Hague. Jack Long, right, 
assistant general manager of Oil 
Base, Inc., says goodby to Doyne Wil- 
son, center, and George Miller, left, 
who are attending the Third World 
Petroleum Congress in The Hague. 
Miller, Oil Base president, has pre- 
pared a paper on oil base drilling 
fluids, and Wilson, director of re- 
search, a paper on oil emulsion muds. 


Cleco Office Moved 


Cleco division of the Reed Roller 
Bit Company, Houston, Texas, has 
moved its Philadelphia office to 5200 
North Fifth Street, Philadelphia 20, 
Pennsylvania. The Cleco and Dallett 
lines of pneumatic tools include tools 
for construction, manufacturing, 
metal fabrication, foundries, indus- 
trial maintenance, and stone carving. 
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National Supply’s New Mexico store. 


National Supply Adds 
New Mexico Store 


Announcement has been made by 
The National Supply Company 
Toledo, Ohio, of the recent opening 
of a new store at Farmington, New 
Mexico. The Farmington store will 
stock rotary machinery, equipment, 
and parts necessary for operations in 
the Farmington area, primarily a gas- 
producing district. A limited stock of 
cable tool and well head equipment 
will also be carried. C. W. Morris will 
manage the store, which will serve 
Southwestern Colorado; San Juan 
County in Utah; and McKinley, Rio 
Arriba, San Juan, Taos, Colfax coun- 
ties in New Mexico. He will be as- 
sisted by Malcolm “Mike” Hart, field 
salesman; Mrs. Margaret M. Budd, 
clerk-stenographer; and Edmund EF. 
Lenfestey, warehouseman. 


Grancell Plant Completed 
I. H. Grancell, Los Angeles, Cali- 


fornia, manufacturers of ’Bestolife 
lead seal pipe joint compounds, have 
just completed construction of their 
new plant at 1601 East Nadeau Street 
in Los Angeles. The new plant was 
built entirely over the old plant. Pro- 
duction and office activities continued 
all during the construction, the old 
building being torn down and moved 
as the new structure was erected 
around it. The plant occupies 9400 
sq ft of floor space. 


Binks Adds Pump Division 


The Binks Manufacturing Com- 
pany, Chicago, Illinois, makers of 
spray painting and finishing equip- 
ment, has added a pump division. This 
division, which deals primarily with 
material handling pumps, enables 


Grancell plant completed. 









Binks to offer users of spray finishing 
equipment a more complete line from 
one source. Burke B. Roche, presi- 
dent, announces that Karl W. Oster- 
strom—a specialist in the design and 
development of air-operated hydrau- 
lic pumps—has been appointed man- 
ager of the new pump division. 


Greer Appoints Agents 


Greer Hydraulics, Inc., announces 
the appointment of the J. M. Grim- 
stad Company as sales and service 
representative for the Minnesota and 
Northwestern Wisconsin area. Robert 
Hazelrigg, with headquarters at the 
Minneapolis office at 2509 30th Av- 
enue South, will be in charge of sales 
and service of Greer products as in- 
cluding hydraulic accumulators, fil- 
ters, valves, and other hydraulic sys- 
tem components for industrial use. 
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MINNEAPOLI 





























Distriluted by SHRIMPTON MANUFACTURING 
AND SUPPLY CO. ... Los Angeles, California: 
Oklahoma City, Oklahoma; Kilgore, Texas 
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PAYS YOU in longer, 


more efficient service! 


You don’t pay extra for the years of experience built into 
every Minneapolis-Moline Power Unit... I¢ Pays You. 
MM Oilfield Engines are designed for heavy-duty, con- 
tinuous operation PLUS a standardized engine design 
that makes maintenance and service work an amazingly 
simple job. For example, consider the service economy 
features in the exclusive MM designed removable cylin- 
der heads and blocks cast in pairs and the precision steel- 
shell bearings. These two features alone mean low-cost 
reconditioning or replacement. 4, 6 and 12 cylinder 
units are identical in design and most parts are inter- 
changeable for easier, low-cost service. 


MM engines have an enviable record of con- 
tinueus duty without mechanical shutdown and 
are available in 7 sizes from 25 to 180 hp. Only 
MM Oilfield Engines have built-in Heat Ex- 
changer Base Pans to give you lowest field main- 
tenance! 


MINNEAPOLIS-MOLINE 


MINNEAPOLIS 1, 


\ 


MINNESOTA 
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Flame Arrestors , 


area 


DEPENDABLE 
Flame Stop 





@ These arrestors combine the desired flame stoppage and 
explosion prevention with minimum pressure drop. Sturdy, rugged 
semi-steel housings and covers. Corrosion resistant aluminum 
“banks” have vertical straight through passages, minimizing clogging 
and simplifying inspection;— extensible for easy cleaning. 2’’ to 10’’ 
sizes. Write for Bulletin No. 471-R. It gives full details. 


ol te 


TAN K 
FITTINGS 


THE JOHNSTON & JENNINGS CO. 
division of PETTIBONE MULLIKEN CORP. 


4751 West Division St. 








e Chicago 51, Illinois 














Durametallic Packing Wins Test 
Sealing 18 Solvents and Diluents 


One of the nation’s leading 
valve manufacturers recently 
conducted a thorough test on the 
corrosion resistant qualities of 


three leading brands of packing. 


18 solvents and diluents were 
used in the test as follows: Butyl 
Acetate, Butyl Cellosolve, Cello- 
solve, Ethyl Acetate, Bensol 
Naphtha Med. Boil., Naphtha 
High Boil., Solvesso No. 2, To- 
luene, Xylol, Amyl Alcohol, Butyl 
\leohol, Ethyl Alcohol, Isopropyl 
Alcohol, Methanol, Acetone, 
Methyl Ethyl Ketone and Methyl 
Isobutyl Ketone. 


The packing that proved suc- 
cessful on this 90-day test, (hav- 
ing no leak or corrosion affecting 
operation), is indicated by the 
test engineer’s report: “A valve 
suitable for handling solvents, 
diluents, paint and lacquer thin- 
ner should have the following 
stem packing—DURAMETAL- 
LIC NO. 777 NMT.” 


We will be glad to forward in- 
formation on this or other types 
of Durametallic Packings for 
valve and pump requirements 

. simply write to the Dura- 
metallic Corporation, Kalama- 
zoo, Michigan, for Bulletin No. 


PE-438. 
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Synchro-Master Joins 
% Proportioneers, Inc. % 


%Proportioneers, Inc.%, Provi- 
dence, Rhode Island, manufacture; of 
chemical proportioning and feeding 
equipment, has acquired Synchro. 
Master Company formerly of Seneca 
Falls, New York, and will operate the 
business as its Synchro-Master divi- 
sion with sales and production facili. 
ties in Providence. Key personne! of 
the Synchro-Master Company has also 
joined %Proportioneers% and will 
manage the new division. The stand- 
ard Synchro-Master unit will now be 
manufactured by %Proportioneers, 
Inc.% and new designs are coniem- 
plated for use with the company’s 
automatic proportioning and _ blend. 
ing systems. 


Hammond Grants Licenses 


To Lacy, Keyes Companies 
Hammond Iron Works of Warren 


and Bristol, Pennsylvania, announces 


the licensing of Lacy Manufacturing 


Company of Los Angeles, California, 
and Keyes Tank and Supply Company 
of Casper, Wyoming and Provo, Utah, 
to fabricate and erect all designs of 
Hammond conservation storage tanks. 
These designs include the Hammond 
Dialift, Diaflote and Vaporlift tanks, 
as well as floating roof and pressure 
tanks. 


Colorado Branch Set Up 


McCullough Tool Company has 
established a new service branch in 
Sterling, Colorado. The Rocky Moun- 
tain district office will remain in 
Casper, Wyoming. The. new service 
branch is situated at 210. North 2nd 
Street in Sterling. R. E. “Rusty” 
Hurst, formerly in the district office 
at Casper, has been appointed branch 
manager. 


American Pipe to Use 
Tate Pipe Lining Process 


To meet the growing need for uni- 
form pipe lining service on both small 
and large diameter pipe throughout 
the country, the American Pipe Con- 
struction Company of Los Angeles has 
incorporated Pipe Linings, Inc. as a 
subsidiary company. Heretofore, 
large diameter pipes have been lined 
in the West by the Centriline Division 
of the American Pipe and Construc- 
tion Company and the work will con- 
tinue to be done by the Centriline Di- 
vision. 

Small diameter pipes have been 
lined for many years by Tate Pipe 
Linings, Inc., of Andover, Massachu- 
setts. Tate Pipe Lingings, Inc. is 
process of dissolution, and Pipe Lin- 
ings, Inc. has acquired most of its 
equipment and some of its personnel. 
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British Firm To Make 
McEvoy Gate Valves 


Under an agreement reached more 
than a year ago, the British manufac- 
turing firm of Newman, Hender and 


~ 


W. O. Hedrick inspects valves. 


Company, Ltd., Woodchester, Eng- 
land, this month begins production of 
an English version of the McEvoy gate 
valve, to be called the “Newman-Mc- 
Evoy” valve. The McEvoy Company 
of Houston, Texas, issued this license 
to enable Newman, Hender to manu- 
facture and distribute McEvoy gate 
valves for the oil production industry 
to sterling bloc markets throughout 
the world. Willard O. Hedrick, vice 
president in charge of production for 
the McEvoy Company, will go to 
Woodchester, England, to see the first 
valves made under ‘the agreement. 


Bascom Rope Factory 
Completed in Houston 
Broderick and Bascom Rope Com- 
pany has built a wire rope factory at 
9350 Market Street Road in Houston. 
Covering 34,000 sq ft of floor space 
and — with the latest machin- 
ery, this local facility will mean fas- 
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ter service for customers in this terri- 
tory who heretofore were supplied 
through the Houston warehouse. 


Although the Houston factory has 
been in partial operation for the past 
several months. installation of all 
machinery is now complete and full 
production is under way. Practically 
all grades and constructions of wire 
rope, including the company’s “Yel- 
low Strand” grade are being manu- 
factured. Laurence R. Saunders, who 
managed the company’s Houston dis- 
trict sales office, has been appointed 
manager of an enlarged sales territory 
to be served by the Houston plant. 
Wilmer H. Wheeler is plant superin- 
tendent. 


California Agents Named 


The Heat Transfer Division of The 
National Radiator Company, Johns- 
town, Pennsylvania, announces the 
appointment of Jackson Engineering 
Company, Los Angeles, California, as 
its sales representative throughout 
Southern California. Gordon M. Jack- 
son, a graduate of the U. S. Naval 
Academy, served in both wars, and 
during World War II was a Lieuten- 
ant Commander liaison officer between 
the Army-Navy Petroleum Board and 
the Petroleum Administration for 
War. 


Hughes Erects Structure 
For Engineering Lab 


Scheduled for completion by June 
of this year, construction of the 
Hughes Tool Company’s new $2,000,- 
000 engineering laboratories building 
is moving forward rapidly. The struc- 
tural steel work has been completed. 
The new laboratories building, two 
stories in the center, covers 75.000 
sq ft. When completed it will house 
the metallographic laboratory and of- 
fices, chemical laboratory, emission 
spectrum laboratory, projection room 
and library, welding laboratory, and 
machine shop, and testing section. 


Construction begins on Hughes lab building. 











More Accurate 
Level Reading 
of LOW 


TEMPERATURE 
LIQUIDS... 


JERGUSON 


Large Chamber 


NON-FROSTING* 
GAGES 


You get the highest possible 


accuracy of reading on low temper- 
ature, low boiling point liquids with 
the patented Jerguson Non-Frosting 
Gage in the New Large Chamber 
model . . . because it insures less 
turbulence at the meniscus, and 
clear vision at the vision slot. 

This new Jerguson model has 6 
times larger area at the meniscus 
than the standard gage, so that there 
is a marked reduction in turbulence 
with light gaseous fluids that tend 
to boil or surge. Moreover, the 
problem of ‘frosting encountered 
with these liquids has been elim- 
inated by a patented frost prevent- 
ing unit extending from the gage 
glass. This special transparent unit 
projects beyond the cover bolts and 
prevents frost from building up 
over the vision slot. i 

Here’s a dual feature gage that 
assures greatly increased accuracy of 
reading for the process industries. 
If you have a problem with light 
gaseous fluids, or with gage frost- 
ing, it will pay you to investigate 
the new Jerguson Large Chamber 
Non-Frosting Gage . . . reflex or 

transparent. 


Jerguson Large Cham- 
ber Gage, Transparent 
Type, with the patented 
Non-Frosting Gage 
Glass Extension. Write 
for literature on this 
gage, and on other non- 
igi Jerguson mod- 
els. 


* Patented 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 
Representatives In Major Citles 
Phone Listed Under JERGUSON 
Jerguson Tress Gage & Valve Co. Ltd., London, Eng. 
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A year and a half before the axle 
snapped to cause this disastrous 
pile-up, a minute crack started. 
The axle looked all right during 
overhaul. It passed the eagle eyes 
of the inspectors. But this tiny, 
invisible crack grew larger and 
deeper in the thousands of miles— 
and 18 months of service. Finally 
—the axle gave way entirely, in a 
typical, progressive, fatigue failure. 

Magnafiux would have prevented 
this, and does for hundreds of rail- 
road, bus, truck, and airline oper- 
ators. Magnafiux finds such de- 
fects in a wide variety of materials 
during manufacture and overhaul. 
It makes invisible cracks visible. 
Magnafiux is low in cost, non-de- 
structive—and so fast that it per- 
forms at production line speeds! 

For detailed information of how 
Magnaflux saves money and lives, 
write for literature, sent on request 
without obligation. 


MAGNAFLUX 


MAGNAFLUX CORPORATION 


5918 Northwest Hwy., Chicago 31, Ill. 
New York « Dallas « Detroit * Cleveland « Los Angeles 
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Oilfield Tank Men 
Form Association 

A representative group of oilfield 
tank manufacturers met recently at 
the Mayo Hotel, Tulsa, Oklahoma, and 
organized the Oilfield Tank Manufac- 


turer’s Association. The purpose of 





E. H. Ditieiine 


the Association is to promote the com- 
mon interests of its members, with 
particular reference to steel allocation, 
work through and with the American 
Petroleum Institute towards standard- 
ization of products, and the gathering 
and dissemination of statistical data 
on quantity and kinds of products 
sold by the industry. 

Offices have been established in the 
Tri State Insurance Building, Tulsa, 
Oklahoma. E. H. Zachariae has been 
appointed secretary and is the man- 
aging officer of the Association. 

Officers and members of the execu- 
tive committee elected for the ensuing 
year are: Kenneth W. Lineberry, pres- 
ident (president of Black, Sivalls and 
Bryson, Inc.) , A. Sidney Knowles, vice 
president (president of Parkersburg 
Rig and Reel Company), Sam P. Wal- 
lace, treasurer (president of Maloney- 
Crawford Tank and Manufacturing 
Company), I. W. Lovelady (president, 
Sivalls Tanks, Inc.), and Cecil G. 
Wells (vice president of National 
Tank Company). 


K. W. Lineberry 


Glass Fibers Moves 
Glass Fibers, Inc. has moved its of- 


fices to 1810 Madison Avenue, Toledo 
2, Ohio. Administrative, sales and pur- 
chasing offices will be there. 


Luse-Stevenson Is Agent 


The Luse-Stevenson Company, Chi- 
cago, has been appointed distributor- 
applicator for Kaylo Heat Insulation 
by Owens-Illinois Glass Company in 
the Chicago area, it has been an- 
nounced by W. M. Hankins, Jr., gen- 
eral sales manager of Owens-Illinois’ 
Kaylo division. The Kaylo line of heat 


_ insulation includes heat insulating, 


block for flat surfaces, pipe covering 
for pipes and tubes from 1, in. to 72 
in. in diameter and vessels up to 60 ft 


| in diameter, It is made of a chemical 


compound, called hydrous calcium sil- 
icate, which insulates effectively 
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against temperatures all the way up 
to 1200 F. Principals in Luse-Stey en. 
son are D. C. Luse, president; R. C, 
Fries, vice president and C. L. Cock. 
rell, vice president. 


Chemical Petroleum 
Division Set Up 


The National Airoil Burner Com. 
pany of Philadelphia, Pennsylvania, 
has just announced the formation of 
its chemical and petroleum division. 
William Ferguson, vice president, 
heads the new division, which com- 
prises a group of engineers widely 
versed in meeting the combustion, 
furnace, and related problems of the 
chemical and petroleum industries. 

The technical staff of the chemical- 
petroleum division is under the di- 
rection of Frederic Bauer, chief tech- 
nologist, who has been specializing in 
the chemical - petroleum industries’ 
process heating problems for a major 
part of his career. 

The mechanical engineering staff 
will be directly under the supervision 
of John J. Griffin, chief engineer. 


Emergency Valve System 


A working model of the new Frue- 
hauf air emergency valve system for 
truck and trailer tanks is examined by 


ee 


L. H. Thomas eusalinns valve. 


L. H. Thomas, manager of the tank di- 
vision Fruehauf Trailer Company 1n 
the accompanying photo. Four auto- 
matic shut-off features, include l. 
thawing of the fusible plug at 165 F 
dumps all air and valves close in case 
of fire; 2. an interference control 
valve assures valves are closed when 
traveling; 3. all valves close when 4 
plunger is actuated by closing of can 
door; and 4. a leak in the sysiem 7 
case of accident closes valves-—plus 
inability to wire the valves open— 
provide a heavy “plus” safety factor. 
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1. 3. Reaner ~ J.E. Dillon 


> J. J. Rozner, formerly chief engi- 
neer and works manager, has been 
elected vice president in charge of op- 
erations of the Aetna Ball and Roller 
Bearing Company, Chicago, Illinois. 
He became chief engineer in 1940 and 
took over the added duties of works 
manager in 1948. 

J. E. Dillon has been appointed 
to replace Rozner as chief engineer. 
Dillon joined Aetna 10 years ago as 
assistant metallurgist and was ad- 
vanced to metallurgist in 1945. C. E. 
Poehler has been appointed assistant 
to plant superintendent H. V. Fox. 
Poehler, with the company 12 years, 
will, for the time being, continue to 
serve in his present capacity as tool 
— foreman as well as assistant to 

Ox. 


> J. Cameron Argetsinger has ten- 
dered his resignation as vice president 
of The Youngstown Sheet and Tube 
Company, a position he had held for 
15 years. Ill health during the last 


The 1951 annual meeting of the Rector Well Equipment 
Company, Inc. was the first to be held in the company’s new 
home office building at Fort Worth, Texas. Attending the 
meeting were, front row, seated: Virginia Flowers, Minette 
Ross, Winifred Roberts, Carmen Hudson, L. L. Rector, W. P. 
Knight, R. V. Evridge, and R. M. White. Standing, first row: Badger, and J. G. Brannon. 





PETROLEUM ENGINEER, June, 1951 





TRADE PERSONALS 





C. E. Poehler H. V. Fox 


four years prompted his retirement 
from an official position with the com- 
pany. He will continue, however, in a 
consulting capacity. He went to Cor- 
nell University where he received his 
B.A. and Bachelor of Laws degrees. 
In 1947 Youngstown College con- 
ferred on him the degree of Doctor of 
Laws in recognition of his outstand- 
ing civic work. 


> Walter C. Goza, a veteran execu- 
tive in industrial valve sales, has been 
named sales manager of the D. T. Wil- 
liams Valve Company, a division of 
The Schaible Company. The announce- 
ment came from Michael Schaible, 
president, who said Goza’s appoint- 
ment is a major move toward expan- 
sion of the sales and production facili- 
ties of the 45-year-old Williams firm, 
which The Schaible Company has 
owned and operated since 1949, At 
the same time, Schaible disclosed 
modernization of the entire line of 
Williams bronze valves and fittings. 


“ — ¥, 


> C. Benson Dushane, Jr. has been 


elected vice president in charge of 


sales of the Amer- 
ican Meter Com- 
pany. Dushane at- 
tended Massachu- 
setts Institute of 
Technology and 
Johns - Hopkins 
University. He 
joined the sales de- 
partment of Amer- 
ican Meter Com- 
pany in 1920. Prior C. B. Dushane, Jr. 
to his election as 
vice president, he was manager of the 
Mid-West sales division of the com- 
pany, with offices in Chicago, Illinois. 
John C. Diehl was elected chair- 
man of the board, and W. G. Hamil- 
ton, Jr. was named president of the 
American Meter Company, Inc., pro- 
ducers of gas meters, regulators, and 
instruments. Diehl, who has been pres- 
ident since August, 1950, was pre- 
viously vice president, and is the au- 
thor of many technical books and ar- 
ticles. Hamilton has been with the 
company since 1927, and was pre- 
viously vice president in charge of 
sales. A. McBeath was appointed 
controller; E. J. Mowry was ap- 
pointed personnel director, and L. F. 
McDonald, traffic manager. 





> Carl L. Ipsen, manager of General 
Electric’s industrial heating divisions 
at Schenectady, New York, has relin- 
quished his duties in order to accept 
a position in an advisory capacity 
to the machinery division of the Na- 
tional Production Authority. In his 
absence, Ipsen’s responsibilities will 
be assumed by E. W. Cunningham, 
who has been named acting manager 
of the industrial heating divisions. 


G. H. Stewart, Don C. Davis, F. D. Sewell, C. W. Zartman, 
W. M. Coumts, A. J. LaBate, Marshall Kestler, B. V. Fisher, 
M. C. Davis, Wayne D. Smith, J. P. Bowling. Back Row: 
R. E. Sears, D. L. Tanner, C. L. Cron, E. W. Brockman, G. E. 
Milligan, M. T. Harrell, M. O. Andrews, J. L. Pinkard, G. S. 
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Exhaustive tests in the GaRLock laboratories and in the field a : 
have proved that Teflon is the only wholly satisfactory material mot 
for sealing against acids, organic solvents, and other chemicals. at | 
GARLOCK packings and gaskets made of Teflon are entirely - 
unaffected by acids and are completely resistant to all organic a 
solvents and alkali solutions. They are suitable for use at oper- ce 
ating temperatures from below -90° F. up to 500° F. Within Pil 
GARLOCK 8764... a rod, shaft or flange packing made of that temperature range these packings and gaskets retain their Tex 
Teflon powder molded to required size and shape. Available inherent toughness, have a low coefficient of friction, and do lanc 
in ring, sheet, gasket, tape, dise or cup form. Also used : , Mid 


for making envelopes for gaskets. not react with metals of construction. Tex 

Wherever resistance to chemicals is a requisite, specify 
Gar_Lock’s Teflon packings for use on valves, pump rods or 
shafts and Teflon gaskets for all types of flanged joints. 








Garvock 5733...a“‘Lattice- Gartock 9166... a plastic 
Braid’ rod or shaft packing rod or shaft packing made 
made of Teflon filament. of shredded Teflon. Sup- 
Supplied incoilorringform. plied in coil or ring form. 
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GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
Tulsa, Okla. Houston, Texas Los Angeles, Calif. 
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P. Z. Hilliard R. M. Flippo 


> G. B. “Barney” Blair, has been 
promoted to the position of district 
manager for Mid-Continent Supply) 
Company at Shreveport, Louisiana. 
Blair was made sales engineer at Den- 
ver, Colorado, in 1946. W. M. 
“Pete” Day, district manager at Nat- 
chez, Mississippi has been transferred 
to New Orleans as district manager. 
He succeeds P. Z. Hilliard, who was 
named management co-ordinator in 
the company’s headquarters, Fort 
Worth, Texas. Day became district 
manager at Natchez in February 1949. 
Hilliard joined Mid-Continent in 
1934. 

R. M. Flippo, division machinery 
manager, Houston, Texas, has been 
promoted to manager of sales, ma- 
chinery division, in the general offices. 
Fort Worth. He joined Mid-Continent 
in 1936. J. W. Hoover has been pro- 
moted from manager, engine division 
at Houston to division machinery 
manager. He has been with the com- 
pany since 1936. T. P. Tarwater has 
been appointed general division man- 
ager of Mid-Continent. He was for- 
merly manager of the company’s West 
Texas-New Mexico division at Mid- 
land. J. W. Eastham, manager of the 
Mid-Continent field store at Odessa. 
Texas, was named district manager of 
the Brownfield-Synder-Sundown area. 


James L. Waltrip has been named 
Fort Worth city salesman for Mid- 
Continent. Prior to this promotion, he 
had been manager of the machinery 
division quotations department. R. E. 
Dunn, recently became store man- 
ager at Sundown. He was formerly at 
Eunice, New Mexico, field salesman 
at Snyder, Texas. W. W. “Woody” 
Arnold has been appointed acting 
division manager of the West Texas- 
New Mexico division with headquar- 
ters in Midland. C. M. “Mac” Flee- 
man, distriet manager at Shreveport 
since 1949, has been promoted to di- 
vision manager with headquarters in 
that city. B. S, Harkrider, store 
manager at Magnolia, Arkansas, since 
1945. made store manager recently at 
the company’s field store in Duncan. 


Oklahoma. W. A. “Bill” Sellers, 
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T. P. Tarwater W. W. Arnold Cc. M. Pleomen 


former store manager at Mid-Conti- store in Odessa. R. P. “Randy” 
nent’s Sundown store, has been ap- Brown has been named store man- 
pointed manager of the company’s ager in Magnolia. 


INDUSTRIAL PACKINGS FRANCE 


FOR MORE THAN 50 YEARS 


Yo require Piston 
Rings that last longer. France 


Power Piston Rings are cen- 

trifugally cast as well as 
“HEAT-TENSIONED”. These 

features assure you remark- 

able wearing qualities, cor- 

rect uniform radial pressure 

without loss of tension or 

FOR ’51 warpage in service... 
CATALOG CRIMPED STEEL EXPAND- 
t ERS for all types of Oil Rings. 


FRANCE PACKING CO. 


PHILADELPHIA 35, PA. 


‘METALLIC POWER PISTON CARBON-BAKELITE LIQUID PUMP __ 
PACKINGS —=—-«s- RINGS) = sss & COMPRESSOR PISTON RINGS 


i: eas 
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> R. E. F. Schmid, Continental Sup- 
ply Company, was elected president 


of the Dallas Pur- 
chasing Agents As- 
sociation at a meet- 
ing held April 12. 
Schmid succeeds J. 
D. Brown, General 
American Oil Com- 
pany. Other officers 
elected include 
ous Frank Wodrich, 
., General Instru- 
+. © Ee ments, Inc., first 
vice president; John Guynes, Mag- 
nolia Petroleum Company, secon 
vice president, and Fred D. Bradley, 
Southern Union Gas Company, secre- 
tary-treasurer. Schmid has been asso- 
ciated with Continental Supply for 30 


years. 





> Edward Barwell has been named 
industrial relations coordinator of 
Worthington Pump and Machinery 
Corporation to assist L. C. Ricketts, 
vice president in charge of manufac- 
turing. In making this announcement, 
Ricketts said Barwell would assist him 
in industrial relations and personnel 
policies. Barwell served on the Indus- 
try Tri-Partite Panel of the National 
War Labor Board from 1942 until 
1945. He has been associated with 
Crocker - Wheeler Electric Manufac- 
turing Company since 1926. 


>» Edward G. Hall was appointed 
as engineering representative for sales 
and engineering 
service depart- 
ment, Lenkurt Elec- 
tric Company of 
San Carlos, Cali- 
fornia. Hall, prior 
to joining the Len- 
kurt Electric Com- 
pany, had been for 
several years gen- 
eral transmission 
engineer for the In- 
diana Associated 
Telephone Corporation, Lafayette, In- 





E. G. Hall 











')Henry C. Morehouse, father of 


Harry C. Morehouse, vice president 
of Wagner-Morehouse, Inc., Los An- 
geles, California, died recently. He 
was 85 years of age. A native of De 
Kalb, Illinois, Morehouse was a pio- 
neer member of the Denver, Colorado 
city engineering department, from 
which he retired some 25 years ago. 


>Edward W. Johnson, formerly 
manager of the centrifugal pump de- 
ey of Na- 

ional Transit 
Pump and Machine 
Company, Oil City, 
Pennsylvania, has 
been named con- 
sultant on centri- 
fugal pumps at > 
Wilson - Snyder 
Manufacturing di- — 
vision of Oil Well 
Supply Company 
at Braddock. While with National 
Transit Johnson designed that com- 
pany’s Types E-S and C-S chemical, 
processing and general service cen- 
trifugal pumps, ranging in size from 
1 by 1% by 6 in. to 6 by 8 by 1014 in. 
Johnson joined “Oilwell” in October, 


1950. 


E. W. Johnson 


> Norman A. Strang has been ap- 
pointed advertising manager of SKF 
Industries, Inc., 
Philadelphia man- 
ufacturers of ball 
and roller bear- 
ings. He succeeds 
Robert C. Byler, 
who died recently 
from a heart at- 
tack. 
“i Born in Pleas- 
antville, New Jer- 
et. &, Roveng sey, on December 
10, 1910, Strang was educated in 
Philadelphia, Pennsylvania. He was 
employed in an advertising capacity 
for John Lucas and Company, Rob- 
erts & Mander Stove Company, and 
‘Sun Oil Company, all of Philadelphia. 
He joined SKF in 1940. 











> F. E. “Dusty” Rhoades has been 
named to head Happy Company’s 
sales and service 
activities in the Ok- | 
lahoma and Texas 
Panhandle terri- 
tory with head- 
quarters in Pampa, 
Texas. Rhoades has 
been in charge of 
sales and service in 
the Indiana and II- 
linois division for 
the past three and 
one half years. 
Hayden QO. Parent, former siore 
manager at Salem, Illinois, has heen 
named to succeed Rhoades. 


> Hugo J. De La Croix and W. D. 
Calhoun have been appointed assist- 
ant supervisors of industrial relations 
for the Youngstown district of The 
Youngstown Sheet and Tube Com. 
pany. Both have been assistants to the 
supervisor of industrial relations. De 
La Croix joined the company in No- 
vember, 1945, and Calhoun joined 
one year later. 

Frank Senzik has been appointed 
assistant superintendent of construc- 
tion for the Youngstown district. He 
received his bachelor of science de- 
gree in civil engineering from Ohio 
University. He joined Youngstown 
Sheet and Tube in 1941. 


F. E. Rhoades 


> Fred H. Angier has been named 
as the new district manager for the 
Philadelphia and 
Baltimore factory 
branch offices of 
General Controls 
Company. Angier, 
who moves from 
the position of 
branch manager in 
Baltimore to his 
new post, will in- 
clude in his terri- 
tory the district of 
Columbia, Maryland, Virginia, West 
Virginia, eastern Pennsylvania, lower 
New Jersey, and Delaware. 





F. H. Angier 








diana. 
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LUBE AND FUEL OIL 
FOR DIESEL 








209 W. FOURTH ST., ELMIRA, N. Y.° 
IN CANADA — UPTON-BRADEEN-JAMES, LTD. — 990 BAY STREET, TORONTO, 3464 PARK AVE., MONTREAL 


PURIFICATION 





AND GAS ENGINES... 


PURIFIERS - FILTERS - RECLAIMERS - CONDITIONERS 


THERE’S A HILCO FOR EVERY LUBRICATION AND 
FUEL OIL FILTERING PROBLEM .. . 


YOU WANT CLEAN OIL AND CLEAN ENGINES TO 
SAVE EQUIPMENT - OIL AND MONEY - 
INVESTIGATE HILCQ OIL MAINTENANCE METHODS 


x WRITE FOR FREE LITERATURE - NO OBLIGATION 
*® THE HILLIARD CORPORATION, 
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> Charles T. Reichert, division sales 
manager of The National Supply 
mene Company's oil field 
. m® machinery and 
J equipment divi- 
sion, at Torrance, 
California, has 
taken leave of ab- 
sence to accept a 
post with the Pe- 
troleum Adminis- 
tration for Defense. 
Reichert has been 
named chief of the 
drilling and production section of the 
material division of PAD, charged 
with determining the material re- 
quired to drill the 43,400 new wells 
planned by the petroleum industry in 
1951. The division will also deter- 
mine the material requirements of 
the nation’s present 500,000 oil and 
gas wells. Following that, the division 
will allocate materials to the various 
equipment manufacturers and oil 
companies. 


C. T. Reichert 


>Robert C. Tierney, formerly co- 
ordinator in the vertical turbine pump 
division of Worthington Pump and 
Machinery Corporation at Harrison, 
New Jersey, will be in charge of the 
corporation’s new vertical turbine 
pump plant at Succasunna, New Jer- 
sey when it is completed. This was 
announced by L. C. Ricketts, vice 
president in charge of manufacturing. 
After attending Newark Technical 
School, Tierney joined Worthington 
in 1935 at which time he was engaged 
in general shop work. A year later he 
joined Worthington’s engineering di- 
vision at Harrison and in 1948 he be- 
came co-ordinator in the vertical 
pump division. 


> T. A. Nilsen, De Laval Steam 
Turbine Company, has been named 
district manager of 
a new Texas dis- 
trict office recently 
opened in the Es- 
person Building, 
Houston. A. N. 
Sarich, for sever- 
al years the De 
Laval Southwest 
Ne technical represen- 
T.A.Nilsen ‘ative in Oklahoma 
> and Texas will con- 
tinue in the same capacity with head- 
quarters in the new Houston office. 
De Laval Steam Turbine Company 
has long been associated with Texas 
industry with centrifugal blowers for 
catalytic cracking plants, mechanical 
drive steam turbines for refineries and 
process plants, centrifugal pumps for 
all services, IMO rotary pumps for 


many oil handling services, and power . 


transmission equipment. 
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> Frank L. Orr, vice president and 
sales manager for the Maxim Silencer 
Company of Hartford, Connecticut, 
died in Washington, D. C., recently 
while on a business trip. He was with 
the diesel engine division of Fair- 
banks-Morse and Company after 
World War I and in November 1930 
joined The Maxim Silencer Company. 


> L. B. McKnight has been elected 
to the newly created position of execu- 
tive vice president of Chain Belt Com- 
pany. McKnight has served in various 
managerial capatities since joining 
the company in 1927 and has been a 
vice president and director since 
1948. He is currently president of the 
National Association of Conveyor 
Equipment Manufacturers and is also 
a member of the Conveyor Industry 
Advisory Committee to the National 
Production Authority. 


> John Augsberger has joined the 
perforated sales department of Kobe, 
Inc., according to a 
recent announce- 
ment made by J. J. 
Siegel, Kobe’s 
manager of perfor- 
ated sales. This 
addition to Kobe’s 
perforated sales 
staff marks the first 
step in the com- 
pany’s soon-to-be- 
John Augsberger announced plans 

for expansion. 
Augsberger brings to his new position 
a wealth of experience in the petro- 
leum industry, dating from his first 
job as a roustabout in 1930. 





> Charles D. Corey has been made 


President of Air Clocks, Inc., Hunt- 
ington Station, 
New York, a new 
company that has 
been established to 
manufacture a line 
of air-powered tim- 
ing mechanisms. 
Corey has been 
connected with va- 
rious watch and in- 
dustrial instrument 
manufacturers dur- 
ing the past 18 years, and is also 
president of Danco Instruments, Inc. 
The new company is owned jointly 
by Danco and Moore Products Com- 
pany of Philadelphia. Manufacturing 
has begun on a recorder chart drive 
that uses the regular instrument air 
supply as a power source. The new 
drive will be used for all pneumatic 
equipment, 





C. D. Corey 


> A. J. Bent has been appointed di- 
rector, industrial products division, 
by Westinghouse Air Brake Company, 
Wilmerding, Pennsylvania. Bent, for- 
merly field sales manager of the di- 
vision, will direct manufacturing, 
sales and marketing activities of the 
company’s air compressors and pneu- 
matic controls in the automotive, ma- 
rine, oil rig, aircraft and industrial 
fields. H. W. McCracken, formerly 
district representative in New York, 
succeeds Bent as field sales manager, 
with headquarters at Wilmerding and 
E. W. Kidd, formerly representative 
in the Boston office assumes charge, 
with the same title, of the Eastern dis- 
trict in New York. 











Au rooms newly modernized 
and air conditioned ... Four fine 
restaurants... 1,000-car garage... 
Central downtown location... 
Reasonable rates, from $4 single 
and from $6 double. 





\ 


Houston’s Welcome to the World 
Welcomes YOU .. 


The CENTRALLY Located 


RICE HOTEL 


B. F. ORR, Management 

















Home of beautiful 
EMPIRE ROOM, 
famous dine-dance rendezvous. 
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Penberthy Transparent Gage . | 


Permits %” Variation 
n Center-to-Center 





Patent Applied for 


























Another 
PENBERTHY 


First 

















ecoeoeeeveeoeeoeceeeoe eee eee? 
* e 
°* OTHER PENBERTHY PRODUCTS : 
* 
* ) 
e PENBERTHY CYCLING 2 
e JET PUMPS ® 
An important new feature now available on all Penberthy © futemctcsly epented td * 
drop forged steel gage valves is the “floating shank”. . . an @ aif, gas or steam pressure e 
improvement that has money-saving advantages to many users . z 
e ging any liquid that will flow ’ 
of liquid level and water gages. @ _ through pipes. Ask for Bul- e 
The “floating shank” compensates for inaccuracies in the , = * 
center-to-center distance of the tapped holes in the vessel on . ° 
> - ee Pa e 
which the gage is mounted. The variation can be as much as %”. ‘ PENBERTHY EXPLOSION-PROOF ‘ 
It provides a mounting flexibility not elsewhere obtainable .. . + SUMP PUMPS e 
it saves time during installation of the gage . . . it eliminates @ Motor and switch totally enclosed. Under- e 
‘ ‘ ~ e writer approved for Class 1, Group D, and a 
stresses that are often induced during mounting. © Class 2, Groups E, F and G hazardous toca- : 
The Penberthy “Floating Shank” can be had at slight addi- ‘ tion. Made of copper and bronze throughout. e 
tional cost . . . specify it on your next order for Penberthy , Soe s 
drop forged steel (or alloy) gage valves. e : 
2 
e . 
3 
2 
\IDEDT ’ 
Uiak s 
Coen Fe e 
‘ 
PENBERTHY -INJECTOR COMPANY 0 Oe TORS : 
DIVISION OF THE BUFFALO-ECLIPSE CORPORATION : . Oe ee ee 
D = 2 Michi ° steam. Needs no lubrication. . . will not get a 
etroit 2, Michigan @ _ out of order. Ask for Bulletin 5080. . 
Established 1886 ’ Canadian Plant, Windsor, Ontario 8 
* 
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> Theodore R. Colville has been 
assigned the management of all ad- 
vertising and sales 
promotional activ- 
ities for the Byron 
Jackson Company, 
according to a dis- 
closure from that 
company. Colville 
will be in charge of 
the advertising for 
all four divisions. 
Colville has been 
T. R. Colville with Byron Jack- 
son for almost two 
years. He has been advertising man- 
ager for the pump division up to the 
present time. 





> E. E. Hardesty, has become asso- 
ciated with Narmco, Inc., of San 
Diego and Costa Mesa, California, 
manufacturers of Conolon, Multiwave. 
Metlbond, and other Fiberglas lami- 
nates and metal-to-metal adhesives 
widely used in aviation and other in- 
dustries. As manager of Narmco’s 
San Diego factory, Hardesty brings to 
his new post a wealth of experience 
and training. For the past four years 
he has been plant manager and co- 
owner of Dumont Corporation in San 
Francisco, manufacturers of Fiberglas 
products for aviation, oil. sporting 
goods, and other industries. 


>Roy S. McKeever has joined the 
sales force of the Knight Manufactur- 
ing and Supply 
Company of Tul- 
sa, Oklahoma. Mc- 
Keever, for many 
years associated © 
with the Twentieth 
Century Manufac- — 
turing and Supply | 
Company, will 
serve the oil and 
manufacturing in- 
dustry out of the 
Tulsa office on fab- Roy $. McKeever 
rication, machining and shop work 
service, according to Dean Knight, 
company president. The Knight com- 
pany also specializes in gas booster 
units, pumping units, and other oil 
field equipment and supplies. 





> James E: Keffer, former store 
manager at McCamey, Texas, for Con- 
tinental Supply Company, has been 
transferred to San Angelo, Texas, in 
the same capacity. Alvin L. Rice for- 
mer floorman at Odessa, Texas, has 
been transferred to McCamey as store 
manager. C. K. Trease, field sales- 
man at Oklahoma City has been ap- 
pointed store manager there. William 
B. Holloway, bookkeeper at Perry. 
Oklahoma, has been transferred to 
Prait, Kansas. as store manager. 
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The Pipepitter's Best Friend 


HANDLE-BAR 


REG. U.S. PAT. OFF. 































































































HANDLE-BAR "0" RING 


REG. U. S. PAT. OFF. 


HANDLE-BAR ‘“‘O" RING Unions do not depend on compression or 
force as the terms relate to common gasket type unions. A positive 
pressure seal is effected with a synthetic oil-resistant ‘‘O’’ Ring set 
in a groove between the two mating surfaces. The one and only 
sealing method that does not require brute force to make a tight 
joint on pressures to 3000 Ibs. C. W. P. and temperatures to 212 F. 
Special Silicone ‘‘O"’ Rings available for temperatures to 500 F. ‘‘O”’ 
Rings will not drop out when unions are disconnected, but they are 
replaceable at a low cost. 


PETRO A.A.R. 


REG. U. S. PAT. OFF. 





One important feature of this dependable Union 
is its Seat Design. A differential in hardness of 40 
points Brinell is maintained between the steel to 
steel seats (ball to 45 cone) by cold rolling the 
female seat prohibiting possible seizure or gual- 
ing at high temperatures. Hot forged from A. I. 
S. 1. 1023 killed steel. Nut threads permanently lu- 
bricated with Udylite Cadmium. Pressures to 3000 
Ibs. Temperatures to 1000. 


VEY PP PPE bee 


Write Dept. P for illustrated catalog or refer to listings in 
Composite Catalog pages 3140-3141, Refinery Catalog pag2 
538, and Chemical Engineering Catalog pages 980-981. 
ORDER BY TRADE NAME FROM YOUR LOCAL JOBBER 


Deer rTORS AND PIONEERS OF STEEL UNIONS SINCE 1912 


CLAYTON MARK & COMPANY 


1900 DEMPSTER STREET + EVANSTON, ILLINOIS 
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RULES 


LONGER SERVICE 
WITH ‘“ATLAS”’ 


CHROME-CLAD 
OIL GAGING STEEL 






Extra-Duty Line— 
50% heavier 
than standard. 


Chrome-Clad non- 
glare, durable fin- 


ish on entire line. 


Finish Corrosion 


Resistant—will not 


crack, chip, peel. 


Jet Black Mark- 
ings stand out 
against chrome 


white background. 


aa 
“Instantaneous” . 


Reading. Gradu- 
ations extend 
to edge of line. 


Long Extra- 
Leverage Handle 
with “‘line 
locking” feature. 
Solid Brass 20- 
ounce Plumb 
Bob penetrates 
heavy oils. 


Proved in actual 
use under all 


gaging conditions. 


Order from your 
Supply House 


Say JUFKIN 


PRECISION TOOLS 
THE LUFKIN RULE CO., SAGINAW, MICH. 
132-138 Lofayette St., New York City « Barrie, Ont. 
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> C. A. de Vyver has been appointed 
manager for insulations of Johns- 
Manville, it was announced by F. J. 
Wakem, merchandise manager of the 
industrial products division and vice 
president of Johns-Manville sales cor- 
poration. Wakem also announced the 
appointment of Duane D. Crews as 
manager of construction of the J-M 
industrial products division. 

De Vyver joined Johns-Manville in 
1929 as a research assistant at the 
company’s laboratories at Manville, 
New Jersey. Crews joined Johns-Man- 
ville in 1935 as construction manager 
for one of the company’s subsidiaries. 


> R. V. Burnette has been named 
service manager for Rockwell Manu- 
facturing Company’s meter and valve 
division. His duties will also consist 
of establishing repair procedures in 
factories and district warehouses. 
Burnette was affiliated with Standard 
Steel Car Company in Sharon, Penn- 
sylvania, before joining the Pitts- 
burgh Equitable Meter in 1926. 


>H. D. Leisenring has been ap- 
pointed sales manager, Pacific Coast 

division, A. O. 
Smith Corporation. 
Leisenring, former- 
ly sales manager of 
the Pittsburgh Me- 
ter Company, has 
over 20 years ex- 
perience in engi- 
neering and sales 
of service station 
pumps and petro- 
leum meters. His 


office will be in Los Angeles. 





H. D. Leisenring 


> Elmer J. Nooter, president Nooter 
Corporation, St. 
Louis, Missouri, 
died April 14. 
Though only 42 at 
his death, Nooter 
had devoted 25 
years to the indus- 
try. Succeeding 
Nooter will be Ro- 
bert J. Ryan, for- 
mer executive vice 
president. Ryan 
has been with the company since 1923, 





> James S. Anderson, assistant gen- 
eral sales manager of The Babcock 
and Wilcox Tube Compay, has just 
assumed the duties of chief of the 
newly created tubing section of the 
iron and steel division of the indus- 
tries operations bureau of the Na- 
tional Production Authority. His 
headquarters will be in the offices of 
the NPA in the new general account- 
ing office building, Fifth and G Streets, 
N.W., Washington, D. C. Anderson 
was graduated from Case Institute of 
Technology with a degree in mechani- 
cal engineering. 


> A. F. Reinking, formerly assistant 
sales manager, has been named man- 
ager of the steam turbine sales division 
of Worthington Pump and Machinery 
Corporation. He will make his head- 
quarters at Worthington’s Wellsville 
plant. Reinking was graduated from 
Rose Polytechnical Institute with the 
degree of mechanical engineer, then 
completed the Worthington Student 
Training Course in 1927, and was as- 
signed to the New York district office. 


Champion Basketball Team. Winners of the Compton Night League, this 
team is sponsored by Oil Base, Inc., Compton California. They are, back row: 
Doyne Wilson, research director, Oil Base, Inc.; Jack Coulter, Don Sorensen, 
Pete Chiello, George Miller, president of Oil Base. Front row: Bud Cloven, 


Cal Michelson, Gordon Paulson. 
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Hill, Hubbell and Company men at 


tending a recent 3-day annual sales 


meeting in Cleveland, Ohio, are: Front row, Earl Brightbill, assistant superin- 
tendent, Lorain plant; R. A. McCarthy, Dallas salesman; M. M. Bowen, Hill, 
Hubbell manager; Bryan Patterson, Salt Lake City salesman; and J. C. Maxwell, 
superintendent, Girard plant. Back row, C. D. Cobbett, Pittsburgh salesman; 
Norman Atchison, Cleveland office; R. J. Young, New York salesman; C. L. 
McGarvey, general superintendent; Lee Maffei, assistant superintendent, Girard 
plant; George Hudock, Chicago salesman; Glenn Killian, Cleveland, and Lee 


Hamilton, superintendent, Lorain plant. 


> Robert L. Craig, supervisor of 
employment since 1949 for The 
Youngstown Sheet and Tube Com- 
pany has been appointed assistant to 
Herman J. Spoerer, director of indus- 
trial relations. George B. Curl, as- 
sistant to A. H. Lemon, supervisor of 
industrial relations in the Youngstown 
district, succeeds Craig as supervisor 
of employment. Craig went to Ohio 
State University College of Commerce 
and Business Administration and re- 
ceived a bachelor of science degree in 
journalism in 1939. He joined 
Youngstown Sheet and Tube in 1939. 
Curl joined The Youngstown Sheet 
and Tube Company as a mail boy at 
the age of 18. Since 1942 he has been 
in industrial relations work. 


Cameron Iron Works’ employees with 5 years’ service or 
more attended a banquet in their honor recently in one of 
the new shop buildings in Houston, Texas. This is an annual 
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> W. B. Ashby has been elected sec- 
retary of the American Meter Com- 
pany. Ashby at- 
tended Georgia In- 
stitute of Technol- 
ogy, and after 
graduation joined 
the American Me- 
ter Company sales 
engineering staff in 
1940. In 1947 he 
operated the com- 
pany’s Orlando, 
Florida meter re- 
pair shop, and in 





1948 he conducted a survey of LPG 
operations in South America for the 
company. He became the vice presi- 
dent, sales, in 1948. 








e 

> Gerald D. Dodd, assistant to the 
president of Foster Wheeler Corpora- 
tion will assume charge of manufac- 
turing at the company’s Carteret, New 
Jersey, and Dansville, New York, 
plants, succeeding William Lons- 
dale, vice president in charge of man- 
ufacturing, who has retired from ac- 
tive duty. Lonsdale who has passed 
the mandatory retirement age of 70 
years will be retained as a special con- 
sultant prior to his full retirement, 
Admiral E. W. Mills, Foster Wheeler 
president, said in making the an- 
nouncement. Dodd became affiliated 
with Foster Wheeler Corporation in 
1929 at which time he was in charge 
of the Heater and Evaporator Group. 
In August, 1950, he became assistant 
to the president. Lonsdale joined the 
company in 1907. 


> Leo J. Haller has been appointed 
as sales engineer in the Pittsburgh 
branch office of Builders Iron Foun- 
dry and its associates, Builders-Provi- 
dence, Inc., Omega Machine Com- 
pany, %Proportioneers, Inc.%. Hal- 
ler, a graduate of the University of 
Pittsburgh, has previously been a 
sales engineer with the Superior Valve 
and Fitting Company and a practice 
engineer with the Jones and Laughlin 
Steel Company, both in Pittsburgh. 


> John D. Bailie has been promoted 
from research engineer in the com- 
pany’s Detroit laboratories to chief 
automotive engineer in the central 
sales region, with headquarters in 
Chicago, for Ethyl Corporation. After 
graduation from Pennsylvania State 
College in 1939, Bailie joined Ethyl 
Corporation as an assistant research 
engineer in the Detroit laboratories. 
For the past four years he has been 
a research engineer with the Techni- 
cal Service division, first with the 
commercial engine and fleet section 
and more recently with the agricul- 
tural section for Ethyl. 






event at which time employees are presented gold service 
pins and the company’s progress for the last year is reviewed 
and plans for the second are outlined. 
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CONSISTENTLY EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 


2s 
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NOTICE: Visco Products Company is authorized to manufacture and sell Visco Oil Treating Compounds for use in the breaking and resclving of oil emulsions, or to grant licenses for 
such use, under the following United States Letters Patent: 2,050,639; 2,050,640; 2,206,589 ; 2,214,783; 2,214,784; 2,225,189; 2,303,414; 2,307,813; 2,818,084; 2,318,085; 2,321,056; 2,335,554; 2,454,808; 

14,399. Viseo Products Company is willing to grant licenses on a royalty basis, to oil companies, and to others desiring to practice the patented subject matter, under any and all of 
the above Letters Patent, permitting the user to purchase the oil treating compounds at will from any vendor, or to prepare the compounds for use or to use the compounds under the 
above Letters Patent. Application for license should be made to: Visco Products Company, Houston, Texas. 
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New Machinery and Supplies 





Use reply card to procure promptly 
complete information and prices of 


(A) MECHANICAL SEAL 

A new, improved mechanical seal 
has been announced by Crane Packing 
Company. The new seal, designated as 
the Type 9 mechanical shaft seal, per- 





forms effectively under severe temper- 
ature and corrosive conditions. The 
Type 9 seal incorporates a flexible 
ring molded from the new plastic, 
Teflon. The Teflon “wedge-ring” en- 
ables this seal to combine the chemi- 
cally-inert properties of Teflon with 
the flexibility and positive sealing 
components essential to effective me- 
chanical sealing. The Type 9 seal, 
which can be employed at tempera- 
tures up to 500 F, has been designed 
for service on various rotating shaft 
applications, such as centrifugal 
pumps, turbines, positive displace- 
ment pumps, and agitators. — Crane 
Packing Company. 
Circle letter (A) on reply card. 


(B) GAS ENGINES 

A new high compression spark ig- 
nition gas engine manufactured by 
Worthington Pump and Machinery 
Corporation has been installed in Ajo 
Heights, Arizona. The new engine is 
a gas engine with diesel compression. 
It is a four-cycle engine suitable for 
50 per cent increase in power by su- 
percharging at a future date. The 
company claims that this new high 
compression type engine uses 27 per 
cent less fuel than the conventional 
type of spark ignition gas engine. 
Worthington Pump and Machinery 
Corporation. 


Cirele letter (B) on reply card. 
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products described here in brief. 


Circle corresponding letter or letters on reply card. 


(C) DIESEL ENGINES 

Lister-Blackstone’s new line of die- 
sel engines, the series EV and EVS, 
recently introduced to the power mar- 
ket, have demonstrated their suitabil- 
ity to continuous duty stationary gen- 
erating service, the manufacturer has 
reported. The EV series, built to 
Lloyd’s specifications throughout, in- 
cludes 2-, 3-, 4-, 5-, 6-, and 8-cylinder 
models developing 90, 135, 180, 225, 
270, and 360 hp at 600 rpm. The 
turbo-charged EVS series is offered 
in 4-, 6-, and 8-cylinder sizes rated 
240, 360, and 480 hp at the same 
speed. All models have bore and 
stroke dimensions of 834-in. by 1114- 
in. Lister-Blackstone. 


Circle letter (C) on reply card. 


(D) PRE-MEASURED ROPE 

New Bedford Cordage Company is 
now offering its Sisal rope in factory 
pre-measured rope, marked in red at 
10 ft intervals. Its Manila rope has 
been factory pre-measured for some 
time. Sisal rope leaves the factory 
packed in compact, protective cartons. 
Size, weight, and brand are clearly 
printed. The cartons are in red and 
black for Manila, and green and black 
for Sisal. Accurate markings enable 
the customer to determine the exact 
amount of rope on hand, and assures 
him of getting the exact amount re- 
quired. New Bedford Cordage Com- 
pany. 

Circle letter (D) on reply card. 


(E) IGNITION SET 

A new ignition set of 11 pieces, cov- 
ering all the tool requirements for 
servicing normal ignition jobs, is now 
being marketed. The set includes the 
6 most popular sizes of open end 
ignition and electric wrenches, igni- 
tion pliers, feeler gauge, neon screw 
driver, point file, and adjustable 
wrench. The tools come packed in a 
leatherette roll. Bonney Forge and 


Tool Works. 
Circle letter (E) on reply card. 


(F) DRILLING RIG 

Brewster’s newest rig, the N-55, is 
designed for 6500 ft drilling and in- 
corporates the features ordinarily 
found only in larger rigs. Designed 
for 400 hp input, it has 8 drum speeds 
forward with 4 reverse and 4 rotary 
speeds forward with 2 reverse. The 
brakes are cooled by circulating 
water; compounds are available for 
2 or 3 engine hook-ups, and the de- 
sign of the transmission makes pos- 
sible rapid changes of speed while the 
parts are in motion. The over-all 
width of the rig has been kept to 8 ft 
to meet state highway requirements 
without special permits. The pump 
drive sheave is mounted between 2 
bearings to eliminate fatigue failure 
of the shaft. The rig is designed for 
a 350 hp pump. The entire rig is con- 
trolled from a central control panel. 
—The Brewster Co. 


Circle letter (F) on reply card. 


Brewster rig designed for 6500 ft drilling. 









(G) COATINGS, WRAPPERS 
Under the trade name Mummy- 
Wrap, a new line of protective coat- 
ings and wrappers for pipe lines is an- 
nounced by The Trenton Corporation. 
Features, the company states, include 
freedom from holidays; extreme re- 
sistance to water, water vapor, chem- 
ical and bacterial action; high resist- 
ance to mechanical damage; and high 
dielectric strength. These coatings in- 
clude dopes for application by hand 
and by machine for use next to pipe, 
over wrappings, and for patching and 
reconditioning. These coatings in- 
clude the Trenton innercoat, overcoat, 
primecoat, duo and triply Mummy 
Wrap. The Trenton Corporation. 


Circle letter (G) on reply card 


(H) CEMENTING UNIT 
International Cementers’ newest 
type cementing unit designed for ICI 
domestic service and export sale is 
designated as 108-T. It has an Inter- 
national Harvester Model LF-192 
chasis, which has a 193 in. wheel base, 


3 axle with rear 2 driving, air brakes, 


and 10:00 by 20 tires. The pump is an 
oilwell 48P special, triplex plunger 
type with 41% by 8 in. hardened and 
ground steel plungers. The tank has a 
200 cu ft capacity, divided and cali- 
brated. International Cementers. 
Circle letter (H) on reply card. 











AUTOMATIC CONTROLS 
FOR INDUSTRIAL APPLICATIONS 
REQUIRING POSITIVE CONTROL 
OF PRESSURE, TEMPERATURE, 
s  LIQUIDLEVELETC. 4 


% SIMPLE TO ADJUST FORTHE ®& 
SPECIFIED OPERATING RANGE 


MERCOID CONTROLS ARE EQUIPPED 
WITH MERCURY SWITCHES, THEREBY 
INSURING GREATER SAFETY, BETTER 
PERFORMANCE AND LONGER CONTROLLIFE 


gr WRITE FOR CATALOG 6003. » 


THE MERCOID CORPORATION 
4201 BELMONT AVE. CHICAGO 41, ILL 
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To obtain more information on products advertised see page E-45 


(I) TRACTOR SHOVEL 


A new development in track-type 
tractor shovels called the Model T12, 
has been announced. The basic and 








significant feature of this machine is 
the fact that it is a complete, inte- 
grated design of track-type tractor 
and shovel, rather than a front end 
attachment for a conventional crawler 
tractor. Its basic advantages over such 
conventional arrangements are many, 
but the chief ones are that the engine 
is mounted at the rear to provide max- 
imum balance and stability, the opera- 
tor is situated high and forward where 
he has fullest visibility and there is a 
special full-reversing transmission 
that provides 4 forward speeds and 4 
corresponding but faster reverse 
speeds. Frank G. Hough Company. 


Circle letter (I) on reply card. 


(J) TWO-WAY RADIOS 

The first all-electronic selective dis- 
patching method for two-way radio 
systems has been developed by Gen- 
eral Electric. The method permits 
“private” conversations between a 
dispatcher and an individual mobile 
unit, or a specific group of mobile 
units within a two-way radio system. 
The new equipment allows separation 
of a system into as many as 10 groups. 
All individuals in a group hear a dis- 
patcher’s call, but when the called 
party responds, all other receivers in 
the group remain silent. A mobile op- 
erator, under the new method, would 
hear fewer calls not intended for his 
attention, reducing the number of 
call-backs and repeats, and lessening 
driver fatigue, G-E engineers state. 
General Electric, Commercial Equip- 
ment Division. 


Circle letter (J) on reply card. 


(K) GASOLINE HAMMERS 
Introduction of improved models 
of Barco portable gasoline hammers, 
is announced by Barco Manufactur- 
ing Company. Used in the construc- 
tion field and many industries for 
pavement breaking, rock drilling, 
spading, and tamping, the new ham- 
mers feature simplified arrangement 
of parts made possible by use of a new 


ignition coil-vibrator-condenser as. 
sembly, which is now situated in the 
right hammer handle. The new as. 
sembly weighs only a few ounces. It 
replaces a coil several times heavier 
and larger, which formerly was a sep. 
arate part connected to the hammer 
by heavy cable. By putting the coil in 
the handle, the length of the high ten- 
sion lead is reduced from 10 ft to 
about 5 in. thereby making for better 
ignition. Barco Manufacturing Com. 
pany. 
Circle letter (K) on reply card. 


(L) HYDROGENATOR 

A new hydrogenator, designed for 
quick, thorough dispersion of gases 
and solids, has been introduced by 
Struthers Wells Corporation. Featur- 
ing the radial propeller agitator, this 
hydrogentor is built for each appli- 
cation to operate under specific con- 
ditions of pressure, vacuum, temper- 
ature, and degree of agitation. 

Included in the design are a right 
angle motoreducer, double mechanical 
seals with all parts accessible without 
removing drive, manhole with hinged 
cover, semi-flexible drive coupling, 
and removable bottom guide bearings. 
The radial propeller agitator is de- 
signed to provide rapid overturning 
and turbulent motion in the liquor, 
thereby dispersing and_ entraining 
both the hydrogen and catalyst. — 
Struthers Wells Corporation. 


Circle letter (L) on reply card. 


(M) SPEED REDUCERS 

New type DB double-reduction 
speed reducers, in ratings from 1 to 
100 hp, are available from Westing- 











ail 





house Electric Corporation. They are 
designed for applications on small- to 
medium-size drives where the prime 
mover is coupled or belted to the gear 
unit. These double-reduction speed re- 
ducers use all-external type helical 
gearing, arranged in a_ horizontal 
plane. When coupled to an electric 
motor, a straight-line drive results. 
Eight unit sizes are available; 12 
standard gear ratios range from 6:25 
to 58.3:1. Westinghouse Electric Cor- 
poration. 


Circle letter (M) on reply card. 
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New catalytic cracking unit in an Ohio Refinery. Plant equipped with Burgess- Manning 


a 


Gas and Air Line Snubbers, Exhaust Snubbers, and Flue-Gas Discharge Snubbers. 


@ On engines and compressors used 
in many stages of refinery process 
... from the crude oil storage tanks 
...desalter. . . distillation column 
... catalytic cracker... you will 
find Burgess-Manning exhaust 
Snubbers, intake Snubbers, gas and 
air line Snubbers, flue-gas discharge 
Snubbers . . . these Snubbers reduce 
engine exhaust and compressor 
intake noises to the desired level, 
and reduce pipe line surging. 


@ Specialists in Surge Control in 
Gas and Air Piping 

To keep pace with new needs in the 
petro-chemical industries, Burgess- 
Manning has broadened its research 
during the past few years to develop 
a special Snubber capable of re- 
ducing surging in compressor gas and 
air piping systems. . . practically 
eliminating resultant vibration... 
simplifying metering. Call in 
Burgess- Manning engineers, today. 


BURGESS-MANNING COMPANY 


749 East Park Avenue, Libertyville, Illinois 





























OTHER PETROLEUM APPLICATIONS 


e@ Oil and Gas Production ¢ Oil and Gas Well 

Repressuring and Recycling ¢ Gas Transmisson 

and Distribution ¢ Manufactured Gas Industry ® 
Petro-chemical Process Industry. 


For Prompt Service 
Contact Our New 


Engineering & Sales Office 


Write for new 
booklet, “Surge 
Control.” 


Burgess-Manning 
Gas and Air Line 


Snubber. 
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Burgess-Manning Company 


1203 Dragon Street 
Dallas, Texas 


sn a a a la 


Oklahoma refinery equipped with 
Burgess-Manning Exhaust and 
Gas and Air Line Snubbers. 


4 Texas Refinery. Burgess- 
Manning Snubber instalied on 
flue-gas blow off. 


Michigan Refinery equipped with 
w Burgess-Manning Snubbers. 








(N) TURBINE DRIVEN PUMP 

The installation and operating ad- 
vantages of the TL Bilton pump de- 
sign are now available to steam power 
users with this new steam turbine 





driven model. This newest addition 
to the Byron Jackson pump line is a 
combination of standard TL Bilton 
pump sizes with one of two Moon 
steam turbines. The two steam turbine 
sizes used both have the same shaft 
extension and rabbitt fit so that one 
standard TL Bilton connector and 
shaft sleeve is used with all pump and 
turbine combinations. The close-cou- 
pled unit is easy to install since space 
requirements are small and no rigid 
foundation is necessary. It can be 
mounted at any angle (including wall 
mounting). Standard models are rec- 
ommended for water supply, air con- 
ditioning, general liquid handling, 
etc.—Byron Jackson. 


Circle letter (N) on reply card. 


(0) GRAPHITE GROUND 
ANODE 

A new size 3 by 60 in. “National” 
graphite ground anode is announced 
by National Carbon Company, a divi- 
sion of Union Carbide and Carbon 
Corporation. “‘National” graphite 
eround anodes are recommended for 
the cathodic protection of pipe lines, 
tank farms, refinery equipment, ships, 
electric sub-stations and all sorts of 
underground and underwater metal 
structures. They are supplied complete 
with 36 in. long insulated No. 8 
weatherproof cable. Special cables are 
available for use in refineries or in 
other oil soaked areas. National Car- 
bon Company, Union Carbide and 
Carbon Corporation. 


Circle letter (O) on reply card. 


(P) SCRATCHERS 

A new scratcher construction has 
been developed, which provides pro- 
tection for the mud cake and increased 
area for return circulation while the 
casing is run into the hole. A highly 
effective scratching action for thor- 
ough removal of mud cake from the 
formation in the cementing zone after 
casing reaches bottom is also claimed 
for B and W multi-flex scratchers. The 


E-50 


“upswept” flexible construction of the 
multiple wire scratching fingers per- 
mits them to point upward as the cas- 
ing is run so that they do not dig into 
the mud cake or form an obstruction 
to impede return circulation. When 
the casing has been run to the landing 
point and is worked up and down the 
spring units reverse and dig sharply 
into the mud cake, breaking it into 
small fragments that are easily circu- 


lated out of the hole—B and W, Inc. 
Circle letter (P) on reply card. 


(@) JUNK CATCHER 

A new addition to the Baash-Ross 
line of field-proved fishing tools is a 
cone and junk catcher that recovers 
bit cones, rollers, bearings, pieces of 
metal, and other junk—both small 
and large—lost in the bottom of the 
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hole. Basically the Baash-Ross Costin 
cone and junk catcher consists of a 
tool with two separate “containers’’— 
one for holding the rollers, bearings, 
and other small pieces of junk and 
the other for holding the bit cones 
and larger parts to be recovered. The 
tool is first run into the hole close to 
bottom, and as circulation is estab- 
lished in the normal way, all small 
pieces of junk are picked up and cir- 
culated with the mud stream up past 
the outside of the tool. Baash-Ross. 


Circle letter (Q) on reply card. 
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(R) FORK-TRUCK 

Features of the Clipper, electric 
battery-powered fork-lift truck, as 
announced by Clark Equipment Com. 
pany, include increased speed, 2000-lb 








capacity at 24-in. load-center, “finger- 
tip” directional lever, automatic accel- 
eration, “deadman” safety control, 
pivot-mounted steering axle, and 
cushion-style tires as standard equip- 
ment. The “fingertip” directional con- 
trol lever is mounted on the steering 
column for selection of direction of 
travel and simultaneous engagement 
of first point-of-power. Shifts from 
one point of power to another are 
timed automatically in accordance 
with torque requirements. When the 
driver’s seat is vacated, the control 
lever is locked in neutral, and a park- 
ing brake on the motor drive shaft is 
set automatically. The truck can be’ 
moved only when the driver’s seat is 
occupied, or depressed.—Clark Equip- 
ment Company. 


Circle letter (R) on reply card. 


(S) BEAM PUMPING UNIT 

The Pelton Water Wheel Company 
has recently announced a new beam 
pumping unit in various sizes to aug- 
ment its line of long stroke hydraulic 
pumping jacks. Pelton recently ac- 
quired the line of Pacific Western 
beam pumping units. After extensive 
field surveys, a complete redesign pro- 
gram to modernize the product was 
undertaken. A feature of the new Pel- 
ton beam pumper is the weight coun- 
terbalance adjustment by which one 
man may easily and safely change the 
counterbalance. Pelton’s Canadian as- 
sociate, the Vancouver Engineering 
Works, is manufacturing and distri- 
buting the beam pumping units in 
Canada through a subsidiary com- 
pany, the Lucey Export Company of 
Canada. Pelton Water Whee! Com- 
pany. 

Circle letter (S) on reply card. 
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Recognize this scene? The view is a portion of the 282 producing SWITCH To 


: : UTIL 
wells in the Goose Creek Field near Goose Creek, Texas, which are ie ELECTRIC 
WER 


pumped by Electric Power. With less manpower and with definitely IN 's) 


less maintenance cost a few wells or hundreds of wells can be 
pumped AT LOWER COST. If saving power dollars during these 
inflationary days appeals to you, don’t decide until you have fully 
investigated the advantage of LOW COST Purchased Electric. Power! 


etroleum Electric Power Association 


ORGANIZED IN THE INTEREST OF GREATER SERVICE TO THE PETROLEUM INDUSTRY 


NEARES4 


OR ADDRESS YOUR REQUEST TO P. O. BOX 2771, DALLAS, TEXAS 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 





* No. 01580 B 











DISASSEMBLY: The Type R2R process 
pumps can be disassembled without discon- 
necting the suction and discharge piping. By 
first removing the spacer from the spacer 
type coupling, and unbolting the casing 
from the cradle the entire cradle and com- 
plete rotating element can be removed with- 
out disturbing the suction and discharge 


Type R2R Process Pump 


OPERATING RANGE: Type R2R, Heavy 
duty, process pumps are available in eight- 
een different sizes, enabling our engineers 
to furnish units specially designed and con- 
structed for the particular work to be per- 
formed, 


Capacities: 50 to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 





4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


piping. 









3510 


Horizontal, Single Style, Double Act- 

ing, Piston Type, Close Clearance 

Pump. Designed to handle volatile 
liquids 





3833 


Horizonial, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 





Durable Duplex Packed Piston Pat- 
ump tern Steam Pump, Side Pot Type 





ESTABLISHED [869 


*, DEAN BROTHERS PUMPS /NC. 


/NDIANAPOLIS /ND. 
J23 W TENTH Sr. 





Representatives in Principal Cities 








To obtain more information on products advertised see page E-45 
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(T) TORQUE WRENCHES 

A new series of torque wrenches 
for 3%, 4%, and 34-in. square drives 
has been announced by Bonney Forge 


seosgommacenees 


and Tool Works. The new torque 
wrenches feature a broad, pre-tested 
tension bar and, because of their long, 
thin design, they provide easy access 
to tight spots. Handles are pivot- 
mounted to maintain a constant lever- 
age radius. Easily read calibration 
scale available in foot-pound or inch- 
pound calibrations as desired. Bonney 


Forge and Tool Works. 
Circle letter (T) on reply card. 


(U0) ROTARY HOSE 

Development of a new reinforced 
rubber and fabric rotary hose for 
high pressure oil well drilling opera- 
tions was recently announced by the 
New York Belting and Packing Com- 
pany. Four plies of wire reinforced 
together with heavy duty rubber and 
fabric construction gives the hose the 
strength to withstand the pressure of 
the heaviest pumps in the oil fields 
today. The new hose eliminates the 
need for transferring from rubber to 
steel hose in high pressure work.— 
Continental Supply Company, dis- 
tributors. 


Circle letter (U) on reply card. 


(V) BUSHING DRIVER SET 
A new, heavy duty bushing driver 
set covering the requirements of most 
trucks, buses and tractors, as well as 
farm, road, construction and indus- 
trial equipment, is now being shown 
by Bonney Tool distributors. Set in- 
cludes nine pieces in metal box, and 
covers a broad range from 1;'y in. 
to 1% in. The drivers are made of 
alloy steel and carefully heat treated. 
—Bonney Forge and Tool Works. 


Circle letter (V) on reply card. 
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(W) REGISTRATION UNIT 

A new remote registration system, 
for metering petroleum products at 
one point while recording the volume 
metered and printing receipt records 
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in a station at some distance from the 
meter has been developed. The Rock- 
well remote registration unit consists, 
essentially, of a transmitter on the me- 
ter and a receiver in the office, or at 
the station in which metering read- 
ings are to be made or recorded. Both 
transmitter and receiver are equipped 
with electrical synchronous type mo- 
tors, mounted in explosion proof Un- 
derwriters’ approved housings. Each 
is equipped with a register. Rockwell 
Manufacturing Company. 


Circle letter (W) on reply card. 


(X) HEAT TRANSFER UNITS 

A new standard line of electrically 
heated Dowtherm heat transfer units 
has been developed by Struthers Wells 
Corporation, Supplied complete with 
instruments, piping, insulation, and 
other accessories, these units are 
ready for immediate use upon deliv- 
ery. With capacities ranging from 
100,000 to 500,000 Btu’s per hour. 
these heaters have a _ temperature 
range to about 750 F using Dowtherm 
as a liquid or vapor medium. In addi- 
tion, other heat transfer fluids may 
be utilized in this equipment. The en- 
tire unit may be base-mounted at the 
factory or supplied with all essential 
equipment for mounting.—Struthers 
Wells Corporation. 


Circle letter (X) on reply card. 


(Y) CHAIN DRIVES 

A new power transmission chain 
drive, has been announced by the 
Morse Chain Company. Opening 
whole new fields of possible applica- 
tions in industry, company officials 
say, Morse Hy-Vo (high velocity) 
chain drive makes possible single 
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drive units capable of transmitting as 
much as 5000 hp, at linear speeds up 
to 6500 ft per minute, or rotative 
speeds up to 3600 revolutions per 
minute. A Hy-Vo drive only 2 in. 
wide has transmitted as much as 500 
hp. Morse officials state, however, that 
the current critical shortages of neces- 
sary materials have made it necessary 
to restrict orders for the new drive 
only to those with defense or essen- 
tial ratings. Morse Chain Company. 


Circle letter (Y) on reply card. 


(Z) NEW PACKAGING 
Effective immediately, Strata-Crete 
and Strata-Seal, will be packaged in 
bags with a modern, two color de- 
sign, according to an announcement 
by Robert L. Cornish, advertising 
manager of the Great Lakes Carbon 
Corporation’s building products divi- 
sion. Both products are used in the 
oil field industry—Strata-Crete for 
lighter cement slurries and Strata- 
Seal to combat lost circulation. The 
basic bag design was created by 
Charles C. S. Dean, one of the promi- 
nent designers in America. Strata- 
Crete will be packaged in a 4 cu ft 
kraft bag of maroon and red shades. 
Strata-Seal will be packaged a 4 cu 
ft kraft bag of grey and red shades. 
Great Lakes Carbon Corporation. 
Circle letter (Z) on reply card. 

















(AA) WORM, GEAR VALVES 

Worm and gear operated valves 
have been added to the line of Home- 
stead-Reiser lubricated plug valves. 
The new valves have the patented 
“Self-Seald” construction character- 
istic of all Homestead-Reiser valves: 















port area equivalent to 100 per cent 
of the area of standard pipe; are cast 
in semi-steel, and made in 8, 10, and 
12 in. sizes.—Homestead Valve Manu- 
facturing. 








Circle letters (AA) on reply card. 



























15 of 20 Engineers 
Prefer Nicholson Traps 


Nicholson. 


Y¥,” to 2”; press. to 225 Ibs. 





The repeated adoption of Nicholson steam traps in plants 
currently in big ‘‘cost-reduction-through-modernization” pro- 
grams is another indication of their advanced features. To 
learn why an increasing number of leading plants are stand- 
ardizing on Nicholson thermostatic steam traps send for our 
catalog. 5 types for every power, heat, process use; size 


Bulletin 450 or see Sweet's 


W. H. NICHOLSOK & CO. wiices Sites "ba. 


’ To determine the best steam trap on which to standardize, 
a large processing firm recently asked their plant engineers 
for their preference. In 15 out of 20 plants the choice was 
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To obtain more information on products advertised see page E-45 
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Publications will be sent free. 


(AB) INDUSTRIAL PIPING 

A new edition of the Crane Com- 
pany’s Piping Pointers manual has 
been announced. It is also offering its 
Piping Pointers film for use with the 
manual in training beginners and re- 
freshing veterans in industrial piping 
crews. The new manual covers the 
fundamentals of sound piping prac- 
tices in nen-technical language. It dis- 
cusses the various types of valve de- 
signs and how each should be used. 
It illustrates and names more than 80 
kinds of fittings. Crane Company. 


Circle letters (AB) on reply card. 


(AC) STEAM TURBINE 

The Whiton Machine Company re- 
cently issued a concise booklet de- 
scribing and giving technical data for 
the vertical drive steam turbine. This 
type drive is built in 3 general sizes 
14 in. rotor BTV, 24 in. rotor BKV, 
and 36 in. rotor BEV handling indus- 
trial applications up to 600 hp with 
thrust loads of 8000 lb or more and 
steam conditions as high as 900 psig 
and 900 F total temperature. The 
Whiton Machine Company. 


Circle letters (AC) on reply card. 


(AD) TUBING HEAD 

Features and operation of National 
Supply’s new Type “E” tubing head 
(2000 psi working pressure) for flow- 
ing and pumping wells are illustrated 
in Bulletin No. 374. The National 
Supply Company. 

Circle letters (AD) on reply card. 


(AE) NOZZLES, FLANGES 

\ new Taylor Forge catalog, No. 
501, is now available. The catalog de- 
scribes and illustrates Taylor Forge 
nozzles, welding necks, and large di- 
ameter flanges. Also included in the 
catalog are data covering standards of 
the Tubular Equipment Manufactur- 
ers Association (TEMA Standards). 
Its thumb index facilitates the read- 
er’s finding the section he is most in- 
terested in, and diagrams, tables, and 
charts make it more understandable. 
The last section, “Modern Flange De- 
sign,’ may be obtained as a separate 
bulletin by requesting Bulletin 502. 
Taylor Forge and Pipe Works. 


Circle letters (AE) on reply card. 
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Trade Literature 


——————— 


(AF) AIR, GREASE DRYER 

A four-page brochure has been pub- 
lished on the Kemp Oriad dryer. 
These dryers are for use in drying 
air or greases in moderate quantities 
used to actuate tools, valves, instru- 
ments, etc. Models in a range of sizes 
are available. The Oriad dryer pro- 
vides a source of dried gas in moder- 
ate quantities. It consists of dual ab- 
sorbing towers, each charged with suf- 
ficient quantity of granular desiccant 
to continuously dry the volume of gas 
entering under the service conditions 
specified. All operations, including 
tower reversals, are controlled by pro- 
gram timer. C. M. Kemp Manufac- 
turing Company. 
"Circle letters (AF) on reply card. 


(AG) DIFFERENTIAL SYSTEM 
A new bulletin describing Peabody 
Engineering’s constant differential 
system for use on oil combustion in- 
stallations has been published. The 
2-color, 4-page bulletin includes a 
diagram CD pump system. The Pea- 
body differential pump system extends 
the capacity range of the wide range 
burner and provides continuous and 
complete master control for any num- 
ber of Peabody burners throughout 
all variations in capacity. The system 
can be designed to give efficient com- 
bustion and full control of flame char- 
acteristics over streaming ranges of 
20 to 1 or more with all burners in 
service. Peabody Engineering. 


Circle letters (AG) on reply card. 


(AH) STAINLESS STEEL 

A new booklet, Armco Precipita- 
tion Hardening Stainless Steels, has 
been published by Armco Steel Cor- 
poration, describing the properties, 
available forms, and fabrication of 
both Armco 17-4 PH and 17-7 PH 
stainless steels. The illustrated 16-page 
booklet describes the advantages, cor- 
rosion resistance, heat treatment, and 
mechanical properties of Armco 17-4 
PH. Also included are data on high 
temperature properties, fabrication, 
and forms in which the steel is sup- 
plied. Photographs show typical ap- 
plications for Armco 17-4 PH stain- 
less steel, which can be heat treated at 
850-900 F to a tensile strength of 190- 
210,000 psi and a hardness of 40-45 
Rockwell “C.” The Armco Steel Cor- 
poration. 


Circle letters (AH) on reply card. 
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(AI) BACK HOE CRANE 

A brochure illustrating and descri). 
ing the new back hoe crane adapier 
developed by Schield Bantam Com. 
pany is now available. The new 
adapter is reported to replace one- 
purpose equipment and extra work 
crews for trenching, hoisting, and 
backfilling operations. The truck 
mounted Bantam back hoe digs 100 
ft of 5 ft trench per hour. It can be 
converted to crane hoist on the job in 
5 minutes for lowering pipe, valves, 
etc., into the trench. It hooks on the 
Bantam backfill blade, to backfill own 
trench, Schield Bantam Company. 


Circle letters (AI) on reply card. 


(AJ) CLEANING 

Discussion of how steam-detergent 
cleaning saves time and work and 
helps cut costs in connection with in- 
dustrial mintenance operations is pro- 
vided in an illustrated folder available 
from Oakite Products, Inc. The folder 
defines steam-detergent cleaning as 


-the simultaneous application of three 


different actions: (1) the physical ac- 
tion of steam pressure and hot water; 
(2) the dissolving action of heat on 
oils, greases and other deposits; and 
(3) the chemical action of the deter- 
gent in penetrating, wetting, and emul- 
sifying surface deposits. Oakite. 


Circle letters (AJ) on reply card. 
(AK) MEASUREMENTS 
CONTROL 

A new 24-page technical bulletin 
titled “Fundamentals of Industrial 
Electrochemical Measurements and 
Automatic Control—pH, Redox, Con- 
ductivity” is now available. Measure- 
ment of pH, redox, and conductivity 
in industrial control systems is com- 
prehensively covered in this bulletin. 
Fundamental principles of electro- 
chemical measurements as well as 
final control elements for automatic 
control systems are included. The 
company reports that it has attempted 
to present measurement and control 
background for electrochemical meas- 
urements in A-B-C language. Min- 
neapolis-Honeywell Regulator. 


Circle letters (AK) on reply card. 


(AL) MOBILE RADIO 

The RCA Service Company an- 
nounced this week the availability of 
a new information brochure, which 
details its various service and parts 
protection plans for mobile commun- 
ications systems. The four-page, il- 
lustrated booklet covers such service 
programs for mobile and microwave 
communications equipment as turnkey 
installation, installation supervision, 
and scheduled, and emergency serv- 
ice. RCA Service Company. 


Circle letters (AL) on reply card. 




















THE 


FOR LIQUID LEVEL CONTROL 
TRANSMISSION and INDICATION 


Pee 
LLL) 

Kn “4, y 

Ne 


wi 
Mor. 


Te h 


Ve; Ses 
‘Ghly vi 


Gdijy : 
Sible, **meny, 


Pa 


| OI 0 menage 
SUUYMOWE 7 Calls 





New factory calibrating ad- 
justment makes possible ac- 
curate setting of proportion- 
alrange over full float length. 
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New relay —more compact — 


easily removed —easily 
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Operating medium and dia- 
phragm pressure gauges 
are glass-enclosed. ¢ This improved Fisher Series 
2500 Level-Trol is designed to 
better meet the requirements of 
field service—to give longer life— 
ease of maintenance. It still com- 
bines proportional range and 
specific gravity setting in one 
simple adjustment. Die cast 
weather—proof pilot case with 
black enamel finish, and im- 
proved lock hasp. Series 2500 
Type 2500-249 Pilot Assembly is interchangeable 
Level-Trol with Fisher Series 2405 Pilot As- 
- semblies now in service. 


FISHER GOVERNOR Co. 


i MARSHALLTOWN, IOWA 
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JOHNSTON 
CONSTRUCTION 


gives you MORE 


for your pumping dollar 


No other type pump can 
match Johnston Pumps for 
high efficiency ...for adapt- 
ability to varying job require- 
ments...for low maintenance 
and operating costs ...for all- 
around ability to handle virtu- 
ally any pumping application 
encountered. 

Among the many con- 
struction features that make 
Johnston Pumps so uniformly 
efficient under a wide variety 
of operating conditions, the 
following are typical... 


oat 


VERTICAL DESIGN—The motor head is 
at the surface where it can be serv- 
iced and lubricated easily. . .No costly 
foundations are needed...The pump 
unit is at the water level where it is 
always primed, ready to go. 


4 


OIL OR WATER LUBRICATION—Johnston 
Pump Company makes both oil- and 
water-lubricated pumps. Selection of 
the type is dependent on the type of 
installation and other factors John- 
ston engineers consider in making 
recommendations. 


CHOICE OF IMPELLERS—Either bronze 
or cast iron Vitreous Enameled closed 
type impellers are furnished on John- 
ston Pumps. All controlling factors— 
well conditions, lift, capacity, pres- 
sure—are studied before one or the 
other is recommended. Semi-open 
type impellers are ideally suited 
to some conditions. They will not 
freeze or clog where the liquid.con- 
tains gritty or pulpy matter. The 
clearanee between impeller and bowl 
seat can be adjusted at the surface 
to suit the particular conditions un- 
der which the pump is operating. 


For better vertical pumps, go to your local 

Dealer at the sign of the Johnston ‘‘J.” 

Johnston Pump Company, 2324 East 49th St., 
Les Angeles 58, California. 


For complete information 
and the name of your near- 
by Dealerdropusacard. 


TERBINE PUMPS 


Little Deep Well 
Beaver Turbines 
a” Mir sum r Wate 


r 


Junior Turbines Propeller and 
Big Pum: Mixflow 


Features and La 


To obtain more information on products advertised see page E-45 





(AM) CAST MONEL 

The use of monel in the cast form 
has become increasingly popular for 
shapes difficult or costly to fabricate. 
In keeping with this interest, The 
Cooper Alloy Foundry Company has 
reprinted an 8-page booklet from the 
January 11th issue of Iron Age. Pre- 
pared by Norman S. Mott, chief chem- 
ist and metallurgist at Cooper Alloy, 
it contains information concerning the 
production of cast monel and the wide 
range of desirable physical and me- 
chanical properties obtainable. 

The Cooper Alloy Foundry Com- 


pany. 
Circle letters (AM) on reply card. 


(AN) LABORATORY PUMP 

A new bulletin has been published 
on the new Sigmamotor pump, which 
was developed to force liquids, solu- 
tions, or gases through tubing. The 
new tool, which will assist the chemi- 
cal research worker and the process 
engineer, is not affected by solids in 
the solution. A series of fingers press 
against flexible tubing in sequence 
and impart a positive unidirectional 
movement to fluid in the tube. Rates 
of flow depend on speed of the “Sig- 
mamotor”, the dimensions of the tub- 
ing, and the external connections of 
the tubes through the pump. Either 
liquids or gases can be pumped. E and 
M Enterprises, Inc. 


Circle letters (AN) on reply card. 


(A0) WALL CATALOG 

A new 12-page 2-color catalog on 
tube-supported walls for industrial 
boilers has just been made available. 
The catalog describes in detail how 
Bigelow-Liptak walls may be sus- 
pended directly from boiler tubes with 
resulting savings in steel and erection 
time. Engineering drawings show typ- 
ical jobs and describe how the enclo- 
sure is fastened to the boiler tubes. 
Of particular interest is the inside 
spread which shows a series of photos 
of a job being erected.—Bigelow-Lip- 
tak Corporation, 


Circle letters (AO) on reply card. 


(AP) LIGHTNING 
PROTECTORS 

An 8-page builetin discussing light 
titled “Lightning Protection of Metal- 
clad Switchgear and Unit Substations 
Connected to Overhead Lines” is now 
available to the public. It was written 
by the Committee on Application of 
Lightning Arresters to Switchgear, 
General Electric Company. Diagrams, 
tables and pictures illustrate the com- 
prehensive, detailed bulletin. 

General Electric Company. 


Circle letters (AP) on reply card. 


(AQ@) AUTOMATIC CONTRO:iS 

The Mercoid Corporation has pub. 
lished a 64-page catalog listing al! o| 
its products and their prices. It fea. 
tures the Mercoid automatic pressure 
and temperature controls, which are 
adaptable to specific applications de. 
manded by industry in its many 
phases of modern automatic control 
requirements. This catalog lists stand. 
ard units with their respective low to 
high limit pressure or temperature op- 
erating ranges. 

The Mercoid Corporation. 


Circle letters (AQ) on reply card. 


(AR) DIESEL TRACTORS 

“Let’s Talk Bulldozers—Built By 
Caterpillar” is the title of a new 16.- 
page booklet recently issued by Cater- 
pillar Tractor Company. The booklet 
explains how easy adjustments with 
“Cat” diesel track-type tractors boost 
production, gives brief specifications 
of Caterpillar diesel tractor models, 
and has a chart breakdown of op- 
tional D8 transmissions providing 
special reverse speeds for various job 
applications, Also included are fea- 
tured highlights of the new No. 8U 
bulldozer, and the “Caterpillar” bull- 
dozer blade. Caterpillar Tractor Com- 
pany. 

Circle letters (AR) on reply card. 


(AS) PLUG VALVES 

A colorful new manual packed with 
piping, wiring, mounting, and instal- 
lation data for power operated Nord- 
strom lubricated plug valves has been 
issued. This bulletin is the first com- 
plete compilation of technical data 
covering the use of pneumatic, hy- 
draulic, and electric operators for lu- 
bricating plug valves, according to the 
publisher. Included are typical piping 
diagrams, arrangements for both side 
and top mounted motor controls, clos- 
ing speeds, wiring data, and an exten- 
sive group of photos of actual instal- 
lations. 

Rockwell Manufacturing Company. 


Circle letters (AS) on reply card. 


(AT) CAST STEELS 

Two comprehensive brochures are 
available describing Lunkenheimer 
cast steels and copper base alloys, 
which will help solve piping problems 
and enable conservation critical ma- 
terials by getting maximum service 
from equipment. This new metallur- 
gical information deals with the basic 
problems of metal soundness, poros- 
ity, welding, graphitization, creep 
strength, new alloys, code conform- 
ance, and other subjects. The Lunken- 
heimer Company. 


Circle letters (AT) on reply card. 
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(AU) CLAMSHELL BUCKETS 
A new bulletin containing 42 pages 
of information on the maintenance 
and care of clamshell buckets has just 
been published by Blaw-Knox Divi- 
sion of Blaw-Knox Company. Included 
are suggestions on the proper use of 
clamshell buckets, with a list of com- 
mon abuses to be avoided. Of particu- 
Jar interest to operating men is the 
section on bucket lips. What makes 
bucket lips bow in or bend out? There 
are descriptions for straightening dis- 
torted lips, together with detailed il- 
lustrated instructions on repairing 
fractures, hard surfacing cutting 
edges, and rebuilding worn cutting 
edges. “How to reeve the bucket for 
maximum efficiency” is another sub- 
ject described in detail and illustrated 
for easy understanding. Blaw-Knox 
Division of Blaw-Knox Company. 


Circle letters (AU) on reply card. 


(AV) DRILLING RIG 

The new Ideal Type 75-CA drilling 
rig, a 650-hp rig for medium depths, 
is described in Bulletin 372, an- 
nounced by The National Supply Com- 
pany. The bulletin contains 12 illus- 
trated pages featuring construction 
and operation of the rig and includes 
specifications and diagrams showing 
shaft speeds and dimensions. National 
Supply. 

Circle letters (AV) on reply card. 


(AW) COOLING TOWERS 

Two bulletins are available describ- 
ing in detail Binks Manufacturing 
Company’s new Dry-Fan cooling 
tower. These bulletins are Nos. 46 and 
47, which give illustrations and pic- 
tures of the new towers. The company 
states that these towers, which are the 
blower type, are manufactured in two 
models. The 2-B Series is a single fan 
model available in 9 sizes, with ca- 
pacities ranging from 3 to 30 tons 
of refrigeration. Binks Manufacturing. 


Circle letters (AW) on reply card. 


(AX) NEW VALVES 

A new bulletin on Rollo valves for 
viscous liquids with solids has been 
announced by Worthington Pump and 
Machine Corporation. The Rollo valve 
cover is heavily constructed of drop- 
forged carbon steel, and acts as spring 
retainer and stop for the valve. The 
hole in hollow stem prevents trapping 
of liquid. The spring is corrosion re- 
sistant 18-8 stainless steel, ground flat 
on ends. It is available with a variety 
of spring tensions. Elimination of 
vanes and ribs in the seat opening per- 
mits pumping viscous liquids with a 
minimum pressure drop through the 
valves. Worthington Pump and Ma- 
chinery Corporation. 


Circle letters (AX) on reply card. 


(AY) INDUCTION MOTORS 
The large, polyphase induction mo- 
tor, and where it fits into the indus- 
trial picture, is the subject of a new 
28-page booklet (B-4739) available 
from Westinghouse Electric. The 
booklet presents a quick summary of 
the types and features of the two basic 
kinds of induction motors—Type CSF 
squirrel-cage motors for constant- 
speed drive, and Type CWF wound- 
rotor motors for adjustable-speed 
drive. Both types are available in a 
wide variety of open drip-proof en- 
closures. Westinghouse Electric. 


Circle letters (AY) on reply card. 





(AZ) FLOATING ROOF TANKS 

Three types of floating roof tanks 
for product conservation and corro- 
sion resistance are illustrated and de- 
tailed in Bulletin 51 F, recently issued 
by Hammond Iron Works. The com- 
pany’s double deck roof provides in- 
‘sulation of the entire surface of the 
liquid in the tank to substantially re- 
duce the possibility of corrosion and 
product losses due to boiling, breath- 
ing, and filling. Their pontoon design 
floating roof is recommended for 
tanks having a diameter of 50 ft or 
more. Hammond Iron Works. 


Circle letters (AZ) on reply card. 





is me } BIOS: c«qy 


SME 


pap SS ve 


Shy 


\\ Hm 


Actual light hydrocerbon installa- 


tion illustrates application of the 


Ble) sta @icolal-Meolel lelata-to Mn y- To) B 


G = \S 


My. Ot A 
IQ SSSR SSS 








The “‘John Crane” Type 1 Shaft Seal 
will mean outstanding sealing perform- 
ance on practically all your petroleum 
services, including the effective 
sealing of Butane, Propane and 
other light hydrocarbons. 


This seal is being widely used to- 
day for all general petroleum serv- 
ices—is suitable even for pressures to 
500 psi. 

It is a single unit and requires no 
auxiliary lubricating system. Proper 
balancing of sealing faces, and the se- 
lection of proper face widths for each 
job insure leak-proof operation. 

Based on our wide refinery and oil 
field experience, we usually recommend 
the single balanced seal, as shown 


Houston 
6626 Supply Row 
Houston 11, Texas 
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(Gt Thaekere) 
1843 Cuyler Ave 140 North Marine Ave 
Chicago 13, III 


Offices in All Principa! Cities in United States and Canada 
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tals propane and other light hydrocarbons 


“Service-Proven” on Refinery and Pipe Line Installations 


above, with perfect mating faces and 
with enough flexibility to allow plenty 
of axial and radial movement. Numer- 
ous installations have shown that any 
pump in good working order, using rea- 
sonably clean fluid, can be successfully 
equipped with this seal. 

Proof of its unequaled service is found 
in its use by many major refineries. 
Practically all leading pump manufac- 
turers, too, agree that this seal is the 
best means for sealing hydrocarbons. 
Most manufacturers furnish it as stand- 
ard equipment. 

Stocks of seals and packings are car- 
ried in our offices listed below. Our en- 
gineers in 32 branches are on hand to 
look after your service requirements. 


CRANE PACKING COMPANY — 


Los Angeles 


Wilmington, Calif 


{ JOHN CRANE + 
by 
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(BA) DRAWWORKS BRAKES 


The Dynamatic Corporation has 
published a bulletin illustrating and 
describing its electro-magnetic draw- 
works brakes for oil field application. 
The bulletin also contains a section 
covering water cooled couplings for 
oil rigs. The electro-magnetic draw- 
works brake provides a retarding or 
braking effect that is variable and 
controllable through a range from 
800 rpm to a drum speed slow enough 
to set slips on the heaviest strings of 
drill pipe or casing, without the as- 
sistance of the friction brake. The 
brake is adaptable to practically all 
drilling rigs. Water cooled couplings 


have also been developed by Dyna- 
matic for use in place of friction 
clutches. Slip on couplings is adjust- 
able from 100 to less than 3 per cent. 
Dynamatic Corp. 


Circle letters (BA) on reply card. 


(BB) CABLE TOOLS 

A four-page bulletin listing maga- 
zines in which its advertising will ap- 
pear has been published by Acme 
Fishing Tool Company. It also con- 
tains a post card for ordering the reg- 
ular Acme tool catalog. Acme Fishing 
Tool Company. 


Circle letters (BB) on reply card. 
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THE PIONEER OF 


SELF-MOTIVATED SEPARATORS 


@ PROVEN PERFORMANCE 
@ ECONOMICAL OPERATION 
@ SAVES DRILLING COSTS 


No drilling outfit should be without a Thompson Shale 
Separator and Sample Machine. The Thompson Separator 
does a twofold job: (1) it removes the shale and abrasives 
from valuable drilling mud, and (2) the amazingly accu- 
rate SAMPLE MACHINE oollects cuttings all the time 
the separator is operating to give an accurate foot-by-foot 
analysis of the progress of the well. The value and accuracy 
of the Sample Machine is recognized by drilling and geo- 
logic authorities as the best method of obtaining samples. 
Try THOMPSON, You'll See... 
SOLD THROUGH SUPPLY STORES EVERYWHERE! 


IOWA PARK. TEXAS 


To obtain more information on products advertised see page E-45 





(BC) ROCK BITS 

Globe Oil Tools announces the pub- 
lication of a new bulletin, No. 5)-R 
illustrating and describing its com. 
plete line of “2-cutter” and “4-cutier” 
rock bits and the type of formaiion 
best suited for each. Globe bits are 
made in standard sizes up to 26 in 
for regular drilling and in 334 in. to 
55 in. sizes for geophysical work. 
Globe “4-cutter” rock bits are heavy- 
ier. Weight is added to the body legs 
and provides maximum resistance to 
the twisting action of the drill string. 
Globe Oil Tool Company. 


Circle letters (BC) on reply card. 


(BD) SUCKER RODS 

A 4-color, 40-page, spiral-bound 
bulletin, dealing with sucker rods and 
couplings, has just been issued by the 
D-++B Division, Emsco Derrick and 
Equipment Company. It traces every 
step in the manufacture and process- 
ing of the rods and couplings; goes 
fully into detail regarding the metal- 
lurgy of each type of rod and the use 
for which it is best suited. It tells how 
to get longer life from D-+-B rod 
strings and describes the D+-B engi- 
neering and field services available 
to users of D+-B equipment. The bul- 
letin is fully illustrated throughout 
with photographs, diagrams, cutaway 
views, micro-photographs, and line 
drawings that make it easy to follow 
each step in manufacturing and pro- 
cessing. 

D-LB Division, Emsco Derrick and 
Equipment Company. 

Circle letters (BD) on reply card. 


(BE) ROLLER CHAINS, 
SPROCKETS 

A new catalog, RS-50, covering a 
full line of roller chains and sprockets 
from stock has been released by Whit- 
ney Chain. The catalog provides com- 
plete specifications and engineering 
reference tables on American standard 
roller chains, sprockets and attach- 
ments. Dimensional data, strengths, 
and weights are also supplied on al- 
lied products, such as block chain, 
cable chain, and flexible couplimgs. 


Whitney Chain. 
Circle letters (BE) on reply card. 


(BF) WATER COOLERS 

Young Radiator Company, recent- 
ly released a new 4-page, 2-color cat- 
alog on its improved line of engine 
jacket water coolers, said to be capable 
of withstanding the abuse of portable 
equipment: installations. The catalog 
sets forth in detail the many new de- 
sign features of the new units and de- 
scribes accessories available as 0p 
tional equipment. Young Radiator 
Company. 

Circle letters (BF) on reply card. 
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(BG) POTENTIOMETERS 

A new 36-page catalog has been 
published by Minneapolis-Honeywell 
Regulator Company covering its new 
electric control potentiometers. These 
new potentiometers, ElectroniK, are 
for both contact and proportional con- 
trol. Engineering and constructional 
data, types of control, partial list of 
available ranges, application data, and 
accessories are fully described. Large 
black bold-face numerals on the strip 
chart are easily read at distances up 
to 60 ft, plus fine graduations which 
facilitate exact setting of the set point 
index. The indicating index is red and 
is constructed as an integral part of 
the pen carriage. Minneapolis-Honey- 
well Regulator Company, Brown In- 
struments Division. 


Circle letter (BG) on reply card. 


(BH) CHAIN DRIVES 

New Whitney Catalog RO-51 shows 
how roller chain drives can be applied 
to a wide range of oil and drilling 
equipment to step up output and re- 
duce costs. Comprehensive contents 
include details on exclusive Whitney 
oil field assembly lacing arrangement, 
chain illustrations, dimensions, and 
tables. Whitney Chain Company. 


Circle letters (BH) on reply card. 





(BI) SNATCH BLOCKS 
American utility snatch blocks, tog- 
gle blocks, wrecker blocks, handi- 
winches, Crosby clips and wire rope 
sheaves are illustrated in a new spe- 
cialized equipment catalog recently re- 
leased by American Hoist and Der- 
rick Company. Information to sim- 
plify ordering includes numbers, 
sizes, and capacities. Also included 
are pictures of the equipment in use. 
American Hoist and Derrick. 


Circle letters (BI) on reply card. 


(BJ) HEAT EXCHANGERS 

Vogt film type heat exchangers are 
featured in that company’s Bulletin 
HE-7. The company claims that these 
exchangers may be used even if dirty 
water must be used. They are of verti- 
cal, single tube-pass design with the 
water falling in a film on the inside 
surfaces of the tubes. Units are us- 
ually left open at the top and bottom, 
to allow tube side cleaning while in 
operation. The water enters in the 
open water-box flow on the top of the 
exchanger and discharges into a drain 
below. The film type flow and the pro- 
portioning of equal amounts of water 
to each tube is accomplished by the 
use of distributing ferrules. Henry 
Vogt Machine Company. 


Circle letters (BJ) on reply card. 





(BK) BLOCKS, SHEAVES 

A new 24-page catalog describing 
the complete line of American blocks 
and sheaves has been announced by 
American Hoist and Derrick. Infor- 
mation includes block number, ca- 
pacity in tons, number of sheaves, 
rope size and weight of each block. 
Also of interest to block and sheave 
users, a section on “How to figure 
line parts,’ the illustrations, ratio 
table, and formula included in this 
section will make reeving and line 
part figuring easy for riggers. Ameri- 
can Hoist and Derrick Company. 


Circle letters (BK) on reply card. 


(BL) GATE VALVES 

A 12-page, 2-color catalog on Pa- 
cific Valves’ line of small size cast car- 
bon steel gate valves has been made 
available to the public. These valves 
are of the 600 lb series and range in 
size from 14-in. to 2 in. Three types of 
these gate valves are offered: The 
Bolted Bonnet type, O.S. and Y.; the 
Union Bonnet type, O. S., and Y., and 
the Union Bonnet type, inside screw. 
The bulletin contains charts showing 
material specifications for different 
types of valves, plus a price and di- 
mension chart. Pacific Valves. 


Circle letters (BL) on reply card. 
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Preventive Maintenance Is Essential Today! 


a CONTROL SCALE and CORROSION 


in ENGINE JACKETS, COMPRESSORS, 
COOLING TOWERS—Wherever Water Is Used 


Now, more than ever before, it is necessary to 
increase the efficiency and life of equipment by 
maintaining scale-and-corrosion-free water -side 


your water-conditioning problems quickly and 
economically. 


WRIGHT CHEMICAL CORPORATION 


Specializing in Water Conditioning 
635 West Lake Street, Ch caro 6, Illino's 


SOLE DISTRIBUTOR OF NELSON CHEMICAL PROPORTIONING PUMPS 


To obtain more information on products advertised see page E-45 


Wright Chemical Engineers can solve 





GENERAL OFFICES AND LABORATORY: 


Offices in Principal Cities 
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(BM) WATER SOFTENERS 

\ new bulletin on hydrogen zeolite 
water softeners has just been pub- 
lished. This is a 16 page bulletin giv- 
ing a complete description of the pro- 
cess and the field of application, show- 
ing the advantage of hydrogen zeolite 
softening and its relation to the so- 
dium zeolite softening process. The 
hydrogen zeolite cation exchange pro- 
cess is relatively new (1935) while 
the sodium zeolite process has been in 
use in water softening since 1910. 
This Cochrane hydrogen zeolite soft- 
ener bulletin is an exhaustive explan- 
ation not only of the process, but of 
the zeolites themselves and the details 
of the equipment used in the process. 
Cochrane Corporation. 


Circle letters (BM) on reply card. 


(BN) EXPANSION JOINTS 

Zallea Brothers, announces publica- 
tion of a new 4-page bulletin describ- 
ing the complete line of Zallea expan- 
sion joints. Bulletin 351 gives sizes, 
dimensions, suggested applications 
and other technical data on a variety 
of joints from small flexible connec- 
tors for use on diesel exhaust lines to 
30-ft diameter self-equalizing joints 
for use in such applications as wind 
tunnels, etc. Zellea Brothers. 


Circle letters (BN) on reply card. 


(BO) TUBULAR HEATERS 

Petroleum heat processing, using 
radiant gas heat in tubular heaters, is 
the subject of a new bulletin issued by 
Selas Corporation. “Selas Gradiation 
Heater for the Petroleum Refining In- 
dustry” describes the heating princi- 
ple that distributes radiant heat uni- 
formly around and along the tubes. 
Selas Corporation of America. 


Circle letters (BO) on reply card. 


(BP) ROTARY PUMPS 

Two bulletins have been published 
describing the Roper rotary pumps. 
Designated as the 3600 HBRV No. 7. 
one pump is rated at 300 gpm at 360 
rpm and may be driven by geared 
head motor, gasoline engine, or truck 
power take-off. This pump has the 
venturi suction and discharged prin- 
ciple, which spreads the liquid over 
wide helical gears for smooth flow 
and high efficiency. A lattern ring in 
the packing box reduces pressure on 
packing for effective sealing and long 
packing life. The second bulletin de- 
scribes the 3600 EAHBRV No. 2, 2A, 


3A, and 4 with range capacities from 


32 to 120 gpm, and the 3600 No. 5, 6. - 


7 with range capacities from 116 gpm 
to 340 gpm. George D. Roper Corpo- 
ration. 


Circle letters (BP) on reply card. 
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Here’s more power . 


... all with no sacrifice in heavy-duty construction 
and serviceability in this Model AEN single-cylinder 


Wisconsin Engine. Features include: 


weather conditions. 


POWER ADVANTAGE 


of the Model AEN 
Single-Cylinder 

WISCONSIN 

4in- Cooled ENGINE 


. . less weight . . . lower cost 


Story 














CONDENSED SPECIFICATIONS 
. a. oe 


1. Dependable air-cooling under all climatic and Bore - = 


Stroke Se eee oe 
23 cu. in. 


2. Self-cleaning tapered roller bearings at both ends 
of the crankshaft withstand either side-pull or end- 
thrust without danger to bearings. 


3. Rotary type high tension OUTSIDE Magneto with 
impulse Coupling operates as an entirely independent 
unit that can be serviced or replaced in a few minutes. 
4. Maximum torque at usable speeds for equipment 
that really has to go to work, 


Our engineering department will gladly cooperate 
with you in adapting Wisconsin Engines to your re- 
quirements. Write for detailed data and name of the 
nearest Wisconsin distributor. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 46, WISCONSIN 
World s Largest Builders of Heavy-Duty Air-Cooled Engines 





To obtain more information on products advertised see page £-45 


Piston Displacement 


HORSEPOWER 
5.1 H.P. at 1800 R.P.M. 
6.4 H.P. at 2200 R.P.M. 
7.2 H.P. at 2600 R.P.M. 
7.5 H.P. at 3000 R.P.M. 


No. of Piston Rings - - - 4 
Fuel Tank Capacity - 1.7 Gals 
Weight, lbs. Net Crated 


Standard Engine - 110 lbs. 135 Ibs. 





WRITE TO HARLEY SALES CO. 
619 S, MAIN STREET, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 
SOS SOUTH MAIN ST., WICHITA, KANSAS 
OIL FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS. 
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(B@) PUMPS, HEAT 
EXCHANGERS 

A 4-page, 2-color bulletin on the 
Nukem pumps and heat exchangers 
designed for rtansfer of corrosive |iq- 
uids, hot or cold, has been published. 
The Nu-Kast Pumps are made of cast 
resins, and no metal comes in contact 
with the solutions. The stuffing box 
is completely eliminated, and transfer 
range is up to 100 gpm at varying 
heads. The Nukem-Karbate heat ex- 
changers are light, compact units with 
short, straight runs, utilizing the acid 
resistance of non-metallic materials. 
These exchangers will raise solution 
temperatures 100 F. in 2% hours, and 
may also be used for cooling purposes. 

Nukem Products Corporation. 


Circle letters (BQ) on reply card. 


(BR) DIESEL ELECTRIC SET 

Design, operating, and perfor- 
mance features of the company’s four 
largest diesel electric sets are pre- 
sented in a new 16-page booklet re- 
cently issued by Caterpillar Tractor 
Company, Peoria, Illinois. Entitled, 
“Caterpillar Diesel Electric Sets,” the 
issue deals specifically with the D397, 
D386, D375, and D364 engines. 
Power ranges from the 314-kilowatt 
D397 to the 165-kilowatt D364 (rated 
output) are outlined and the booklet 
offers information on these engines as 
to their easy adaptation for various 
jobs. 


Circle letters (BR) on reply card. 


(BS) AUTOMATIC VALVES 
A fully illustrated, 40-page catalog 
on automatic valve operations was 
published recently by Nordstrom 
valves, Rockwell Manufacturing Com- 
pany. Power operated valve installa- 
tion is, to a great extent, an individual 
engineering problem, and this latest 
supplement to the regular catalog 
serves to aid in the installation of the 
valve. It contains complete piping, 
mounting, and wiring data for power 
operated valves. Rockwell Manufac- 
turing Company. 
Circle letters (BS) on reply card. 


(BT) ASSEMBLY CHAINS 

A new catalog, supplying complete 
up to date data on Whitney oil field 
assembly chains is now available. This 
catalog describes the design features 
of “oil field assembly chain” and pro- 
vides complete engineering reference 
tables on roller chains from %¢ in. 
pitch to 214 in., in single and multi: 
ple widths. In addition, it supplies 
helpful data on Whitney flexible coup- 
lings and Jeffrey chains for oil field 
service. Whitney Chain Company. 


Circle letters (BT) on reply card. 
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BOOKS 


> Bibliography on Management of Construction 
Jobs, The Engineering Societies Library, 29 West 39th 
Street, New York 18, New York. Pages, 9. Price, $2. 


An annotated bibliography of 52 selected references to 
books and articles in periodicals that deal with construc- 
tion job planning is made available in this booklet. Some 
of the titles pertain to: Work scheduling, costs, organiza- 
tion, preparation of material requirement charts, time 
studies, material and equipment control, and contracting 
procedures on various kinds of contracting and building 
jobs such as small and large-scale housing office and fac- 
tory building, tunnel and highway construction. 





> Electronic Equipment Construction, Terminal re- 
port, Phase I, Task Order No. 3, Contract N7onr-32103, 
placed by Office of Naval Research, Washington, D.C. Pub- 
lished by Office of Technical Services, Department of Com- 
merce, Washington 25, D.C., Order PB 101 745. Price, $7. 


This report, compiled by Stanford Research Institute, is 
a survey and study of new objectives, techniques, and com- 
ponents applying to improved construction of electronic 
equipment. The report covers: Components. construction 
techniques, and research activities, The work, carried out 
as a preparatory phase of an investigation pointed to min- 
imizing the maintenance required on present day military 
equipment, has been broadened to include any new informa- 
tion applicable to improving inherent reliability, miniatur- 
ization, and producibility. 







It’s a valuable guide for those 
interested in the operation, maintenance, or 
selection of pumps... designed to aid the begin- 
ner as well as the experienced pump engineer. « 
Step by step, with illustrations and plain lan- 
guage, it outlines the basic fundamentals used 
in estimating requirements of the average 
pumping job. There are time-saving charts 
and tables covering friction loss in pipes, 
viscosity Conversions, etc. 
Write today for yeur copy of 
How To Solve Pumping Problems” 
GEO. D. ROPER CORPORATION 
726 Blackhawk Park Ave. * Rockford, Ill. 


St OUR 
CATALOGIN 
sel 

——| 
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> The Origin of Red Beds, by Paul D. Krynine. Trans- 
actions of the New York Academy of Sciences, Series II, 
Vol. 2, No. 3 (January, 1949). Pages, 9. Price, 25 cents. 


This pamphlet discusses red beds, which are formed 
under warm and moist climates, possibly in tropical sa- 
vanna type climates. There is no connection between red 
color and aridity; the contrary is true. Tectonically red beds 
are connected with mostly positive movements and fre- 
quently are related to strong orogenesis and subsequent 
peneplanation. 


> Oil Field Exploration and Development (2-Vol. 
Set), by Arthur Beeby Thompson, published by Anglo- 
books, 475 Fifth Avenue, New York 17, New York. Pages, 
1176. Price, $20. 


Volume I of this book, entitled “Oil-Field Principles”. 
is mainly devoted to problems involved in oil-field pro- 
specting, the existence of phenomena associated with its oc- 
currence and exploration, an account of the geographical 
and geological distribution of oil, the geology of chief 
oil fields of the world, a discussion of the origin of oil. 
The contents also include a detailed description of oil man- 
ifestations, with numerous illustrations, as well as the usual 
methods of calculating oil contents of pools, and predict- 
ing future yields and rates of depletion by graphic and other 
methods. 

Volume II, called “Oil-Field Practices,” deals with the 
development of oil-fields, commercial aspects of the indus- 
try, leasing problems and working customs, drilling meth- 
ods and allied subjects, methods employed for the extrac- 
tion of oil. There is an account of the projects being em- 
ployed for increasing the recovery of oil by application of 
partial vacuum or the introduction of oil, gas, and water to 
partly exhausted beds. 














“Cuts cleaning time 
from 10 days to 12 hours” 


hat’s what one operator says about the Oak- 
ite Interior Tank Cleaning Unit. And that’s 
not all... this versatile unit cuts costs from 
$2000 to $450 . . . cuts clean-up crew from 10 
men to 4. Rotating nozzles of this powerful 
Oakite Tank Cleaning Unit discharge hot Oak- 
ite detergent solution at 100 lbs. pressure; blast 
every square inch of surface clean. No more 
hand-brushing, scraping, steaming-out. 


Try Oakite cleaning on your tank cars, ship 
tankers, barges. Write Oakite Products, Inc., 
48 Thames St., New York 6, N. Y., for illus- 
trated circular. FREE! 




















INDUSTRIAL 

yizeo Cleg 

ech Nin 
of c 











to ee 
eS ee gv 

* METHODS AsV 
Sevice Representatives Located in” 


‘echni 
incipal Cities of United States and Cancda 






































> Ira Rinehart’s 1951 Yearbook, Vol. 1 and 2. Pub- 
lished by Rinehart Oil News Company, P.O. Box 1208, Dal- 
las, Texas. Price, $15. 

ira Rinehart’s 1951 yearbook, a compilation of many of 
the reports printed during the year 1950, contains much data 
on three divisions: Southeastern States, Rocky Mountain re- 
gion, and Mid-Continent-Texas States. The subdivisions con- 
tain reviews, drilling statistics, new oil field discoveries, new 
extensions to established fields, and other pertinent oil data 
on 23 states. The volumes are illustrated with maps of im- 
portant oil fields, and many charts are used. A record of 
payments on 302 common and preferred issues of oil and 
gas companies is listed, as well as other financial data. 


> Possible Future Petroleum Provinces of North 
America, a@ symposium conducted by the American Asso- 
ciation of Petroleum Geologists. Published by AAPG, Tulsa, 
Oklahoma. Pages, 257. Price: Non-members, $4; members, 
$2.50. 

This up-to-date description of America’s undiscovered 
oil resources, is a symposium representing the work of 17 
geological societies, 13 Federal, state, and provincial geo- 
logical surveys, representatives of 33 oil companies, and 
24 consulting geologists, A map showing the general geo- 
logy and geography of each area and a cross-section, which 
brings out some of the chief stratigraphic and structural 
elements, accompany each of the province descriptions. 


> Petroleum Geology, by Kenneth K. Landes. Published 
by John Wiley and Sons, Inc. Pages, 632. Price, $10. 


All three phases of petroleum geology—(1) geological 
occurrences of oil and gas deposits, (2) geographical dis- 
tribution of oil and gas deposits, and (3) techniques for 
locating oil and gas deposits, are covered in this book. 


Newly discovered fields and other important information 
up to July, 1950, evaluation of theories explaining the ori- 
gin of oil and gas, as well as the case study of method of 
studying traps, are covered in the. text. Maps and illustra. 
tions indicate the distribution of oil and gas fields all over 
the globe, with important information on possible hydro. 
carbon sources of the future. 


> List of Publications of Bureau of Mines, With Sub- 
ject and Author Index, prepared by Hazel J. Stratton and 
Mabel E. Winslow. Published by Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington 25, 
D.C. Pages, 460. Price, $2. 

This Directory describes all the Bureau of Mines pubiica- 
tions from July 1, 1910, when the Bureau was established, to 
January 1, 1949. It was felt that the index was necessary be- 
cause the publications, covering a wide variety of subjects, 
and dealing with various phases of the minerals industry, 
are so numerous. The list contains subject and author index. 


> Liquid Extraction, by Robert E. Treybal. Published by 
McGraw-Hill Book Company, 330 West 42nd Street, New 
York 18, N.Y. Pages, 393. Price, $7.50. 


In this new book of the McGraw-Hill chemical engincer- 
ing series, all phases of the matter of unit operation of liq- 
uid-liquid extraction are covered. The physical chemistry 
of liquid-liquid equilibria, prediction of equilibria, thermo- 
dynamics of nonideal solutions, choice of solvent, diffusion 
in liquids, and a brief review of important modern chemical 
progress using liquid extraction, are a few of the subjects 
covered. Many diagrammatic illustrations are used to in- 
sure clarity of presentation, and detailed tables of notation 
and literature references are given, providing a basis for 
teaching in formal classes. 
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Built especially for oil field 
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able drilling mast, well s¢rv 
icing ‘Mast, pulling ty 
floor blocks and derrjQX 
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Yee Calor Write H.R QEBORN 
» GRIP-TITE MANUFAGTURING CO. 
P.O, Box6 Phone 337: 


Marshall, Texas 
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Export: R. S. Stokvis & Sons, Inc., 17 Battery Place, New York 4, N. Y. 
249 East 23rd Street, Los Angeles 11, California 


E-62 


To obtain more information on products advertised see page E-45 


A PROFITABLE TIME AND MONEY SAVER! 


The NU-THRED.... 


INTERNAL 


> 


LIST PRICE A thread restorer for 


oil and gas pipes, Indis- 
pensable iin restoring 
damaged threads. Sizes 
8, 10, 11'/2, 14. Prompt 


eae) deliveries assured. 
Saal — 


AVAILABLE FOR INTERNAL 
AND EXTERNAL THREADS 





EXTERNAL 


LIST PRICE y 


$3.00 
Dealer and Distributor Accounts Available 


Means CO., INC. 


106 MAYER ST. READING, PENNA. 


POSITIVE OIL SHOW IDENTIFICATION 
with MINERALIGHT Ultra-Violet 


(BLACK LIGHT) 
Make sure you don’t pass up possible pay! Make pos- 
itive core identification checks with new model 
MINERALIGHT SL long wave ultra-violet lamp. 

























Proved best by test for oll show analysis! 
“No experience needed to operate. Lamp weighs only 
1 lb. Models available for 110 volt AC or with adapter, 
110 volt DC current. Battery operated model for field 
use holds lamp, has built-in viewer for daylight ex- 
amination. Easily portable. 





Send for illustrated brochure on how to de- ©” ™ 
tect and analyze petroleum in oil surface | 
samples with ultra violet. C 





Say 
ULTRA-VIOLET PRODUCTS, INC. ™ 


South Pasadena, Calif 





Dept PE. 145 Pasadena Ave 
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New Machinery and Supplies ——_~——— 


Get Complete Information on Products Advertised This Issue. 
Circle numbers on Reply Card corresponding to those at left of company’s name. 


& 
Acme Fishing Tool Co. 
Aerofin Corporation 
Aerotec Corporation 
Aetna Ball & Roller Bearing Co. 
Allis-Chalmers (Motors) 
Allis-Chalmers Tractor Division 
Aluminum Company of America 
American Car & Foundry Company 
American Hoist & Derrick Co. 


American Manufacturing Company 
of Texas 

American Meter Company Inc. 

Attapulgus Clay Company 

Axelson Manufacturing Company 
(Couplings) 

Axelson Manufacturing Company 
(Plungers and Liners) 


Band W Incorporated 
Baash-Ross Tool Company 
Baker Oil Tools, inc. 
Barold Sales Division (Barawate) 
Baroid Sales Division (Tannex) 
Baroid Sales Division (Service Engineers) 
Bechtel Corporation 
Bethlehem Steel Company 
Bethlehem Supply Company 
Black, Sivalls & Bryson, Inc. 
Blaw-Knox Company 
Bowen, S. R., Co. 
Briggs & Stratton Corporation 
Brown Fintube Company 
Bucyrus-Erie Co. 
Burgess-Manning Company 
Byron Jackson Co. 
c 
Cable & Stine 
Cameron Iron Works (Valves) 
Cameron fron Works (Xmas Trees) 
Cast Iron Pipe Research Association 
Caterpillar Tractor Co. 
Chapman Valve Mfg. Co. 
Chicago Bridge & iron Company 
Chrysler Corporation 
Clark Bros. Co., Inc. 
Continental Supply Company 
C. Lee Cook Mfg. Co., Incorporated 
Core Laboratories, Inc. 
Crane Company 
Crane Packing Co. 
Crutcher-Rolfs-Cummings, Inc. 
Cummins Engine Company, Inc. 
o 


Dean Bros. Pumps Inc. 
Dearborn Chemical Company 
Dowell Incorporated (Anodes) 
Dowell Incorporated (Acidizing Service) 
Drilling & Service 
Drilling Specialties Company 
DuPont Company 
Durametallic Corporation 
E 
Eastman Oil Well Survey Company 
Emsco Derrick & Equipment Company 


Enterprise Engine & Machinery Co. 
F 


Fairbanks, Morse & Co. 
Farrel-Birmingham Company, Inc. 
Fisher Governor Co. 


62. 
63. 


Fluid Packed Pump Company 


Fiver Corporation, Ltd. 
(Mathieson Process) 


64. Fivor Corporation, Ltd. (Fin-Fans) 


66. 
$7. 


68. 
69. 


70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 


Fiver Corporation, Lid. 
(Cooling Tower Repair) 


Foster-Wheeler Corporation 
Foxboro Company 
Fram Corporation 
France Packing Co. 
G 


Garlock Packing Company 


Gaso Pump & Burner Mfg. Co. 


General Electric Company 
Geolograph Co., Inc. 

Glass Fibers, Inc. 

Globe Oil Tools Company 
Grip-Tite Manufacturing Co. 
Grove Regulator Company 


Postage 


Will Be Paid 





by 
Addressee 


78. 
79, 


Hallib 


Harris 


Hyatt 


93. 


POSTAGE STAMPS REQUIRED IN COUNTRIES 
OTHER THAN U. S. A. 


Guiberson Corporation 
Gulf Oil Corporation 
H & M Beveling Machine Co. 


i] 
urton Oil Well Cementing Co. 


Hammond Iron Works 


burg Steel Corporation 


Hercules Tool Company 

Hill, Hubbell & Company 
Hilliard Corporation 

Hughes Tool Company 

Humble Oil & Refining Company 


Bearings Division 
t 


Industrial X-Ray Engineers 
International Harvester Company 


J 


Jaeger Machine Co. 
Jensen Brothers Mfg. Co. 
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94, 
95. 
96. 
97. 


98. 
99. 


100. 
101. 


102. 
103. 
104. 
105. 
106. 
107, 
108. 
109. 
110. 
111. 


112. 
113. 
114. 
115. 


Jerguson Gage & Vaive Company 116. Manning, Maxwell & Moore, Inc. 
Johns-Manville (Microsen) 
Johnston & Jennings Co. 117. Manning, Maxwell & Moore, Inc. 
Johnston, M. O., Oil Field (Valves) 
: a 118. Manzel Bros. 
Service Corporation 


Johnston Oil Field Service Corporation 119. Mark, Clayton, & Company 
120. Mathieson Chemical Corporation 
Johnston Pump Company 


“ 121. Mercoid Corporation 


122. Midwestern Engine & Equipment 
Koehring Company Co., Inc. 


Krome Co., Inc. 123. Miller Sand-Pump Co. 

L 124. Minneapolis-Moline 
Lane-Wells Company (Bridging Plugs) 125. Mission Manufacturing Co. 
Lane-Wells Company (Koneshot) 126. Morse Chain Company 
Lane-Wells Company (Well Logging) 127. Motorola, Inc. 
Lane-Wells Company (Packers) 128. Murphy Diesel Company 
Larkin Packer Company, Inc. N 
Levingston Shipbuilding Co. 129. National Carbon Company 
Link-Belt Company 130. National Supply Company 


Lufkin Foundry & Machine Company 131. “tae 
132. Nicholson, W. H., & Co. 
Lummus Company 133. Nicolet Industries, Inc. 

M 134. Nordstrom Valve Division 
McCullough Tool Company ° 


McEvoy Company 135. Oakite Products, Inc. 
Magnafiux Corporation 136. Ohio Injector Company 
Magnet Cove Barium Corporation 137. Oil Base, Inc. 


Lufkin Rule Company 
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199. 
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201. 
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Oil Center Tool Company 
Oil Well Supply Company 
Oklahoma Contracting Co. 
Onan, D. W., & Sons Inc. 


Otis Pressure Control, Inc. 
P 
Parsons Company 


Patterson-Ballagh Division 
Peerless Manufacturing Company 
Pelican Well Tool & Supply Co. 
Pelton Water Wheel Company 
Penberthy Injector Company 
Petro-Chem Development Co., Inc. 
Petroleum Electric Power Association 
Petroleum Engineering Associates 
Petroleum Rectifying Company 
Phillips Petroleum Company, 
Pittsburgh Coke & Chemical Co. 
Price, H. C., Co. 


R 
Radio Corporation of America 


Reading, Pratt & Cady Valve Division p N 
Rector Well Equipment Company 

Reda Pump Company 

Reed Roller Bit Company 

Republic Steel Corporation 

Ridge Tool Company 

Rockford Clutch Division 

Rockwell Manufacturing Company 

Roper, Geo. D., Corp. 


s 
SKF Industries, Inc. 
Schlumberger Well Surveying 

Corporation 

Security Engineering Company, Inc. 
Shaffer Tool Works 
Shell Development Company, Inc. 
Sinclair Research Laboratories, Inc. 
Skinner, M. B., Company 
Smith, A. O., Corporation 
Spang & Co. 
Standard Oil Company of California 
Standard Oil Company of New Jersey 
Superior lron Works & Supply Co., Inc. 


T 
Thew Shovel Company 
Thompson Tool Company 
Tretolite Company 
Trejan Construction Company 
Tube Turns, Inc. 


Ultra-Violet main Inc. 
United States Rubber Company 
Universal Atlas Cement Company 
Universal Oil Products Company 
Victaulic Sutsnoat of America 
Visco Products Company, Inc. 
w 

W-K-M Company 
Weston Electrical Instrument Corp. 
Whitney Chain Company 
Wickes Boiler Co. 
Williamson, T. D., Inc. 
Wilson Foundry & Machine Co. 
Wilson, Web, Oil Tools Inc. 
Wisconsin Motor Corporation 
Worthington Pump & Machinery Corp. 

(Pumps) 
Worthington Pump & Machinery Corp. 

(Engines) 
Wright Chemical Corporation 
Wyatt Metal & Boiler Works 

Y 

Young Radiator Company 
Youngstown Sheet & Tube Company 


z 
Zeligson Truck & Equipment Co. 


Zink, John, Company 
Perco Division 





PNEUMATIC-HYDRAULIC 


@ NORDSTROM valves are ideally 


adapted to powered operation. Reduce 


costs, eliminate uncertainty, provide 
remote operation and insure positive con- 
trol from a central location. Available with 
cylinder, electric and pneumatic motor 
operators. Request Bulletin V-214. 
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KEEP UPKEEP DOWN 


ROCKWELL MANUFACTURING COMPANY 


Atlanta, Boston, Chicago, Columbus, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco, Seattle, Tulsa ..- 
and leading Supply Houses. Export: International Division, Rockwell Manufacturing Company, 7701 Empire State Building, 
New York 1, N.Y. 
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Future Outlook on Fuel Utilization, F. Picard. UNSCC 
UR. Lake Success. N. Y.. Aug. 17-Sent. 6. 1949. 

Future Trends in Fue! Utilization, H. Roxbee Cox and F. 
ayy UNSCCOUR, Lake Success, N. Y., Aug. 17- 


. 6, 1949, 

Future Trends in Fuel Utilization and Comgreation, John 
Sept A 1940 UNSCCUR, Lake Success, N. Y., Aug. 17- 

High ‘ dditiwe Motor Oils . hone ag Design and Operat- 
ing Conditions, C. W. G SAE National West 
Coast ges Biltmore Hotel, Los Angeles, Calif.; 
Aug. 14-18, 1 

Hieh Additive Motor Oils vs Fuel Quality and Engine 
Life, H. M. Gadebusch, SAE, National West Coast 
Meeting. Biltmore Hotel, Los Angeles, Calif., Aug. 
14-18, 1950. 

High Altitude Aircraft Oi! Svstems, F. E. Carroll, Jr.; 
SAE. Annual Meeting, Book-Cadillac Hotel, Detroit, 
Mich., Jan. 9-13. 1950. 

High Comprestion Ratio and Thermal Ffficiency, R. 0. 
King. E. J. Durand. and J. A. Morrison, Can. J. Re- 
search 97 (F), 435-49, Nov., 1949. 

Hich Detergenev Motor Oils, A. B. Boehn and C. 0. 
Tongherg, ASTM. First Parific Area National Meeting, 
Fairmont and Mark Hopkins Hotels, San Francisco, 
Calif.. Oct. 10-14, 1949. 

Industrial and Commercial Gas Sales—The Balance 
Wheel of The Natural Gas Industry. D. A. Hulev, AGA, 


Annual Convention, Palmer House, Chicago, IIl., Oct. 


17-2, 1949, 

Lubrication of Marine Turbine Propulsion Equinment, 
F. 8. Jones, ASTM. First Pacifie Area National Meet- 
ine. Fairmont ry Mark Hopkins Hotels, San Francisco, 
Calif.. Oct. 19-14. 1949, 

Lubrication Reanirementa of Gas Turhine Fiquinment, 
F. C. Linn. ASTM. Firet Pacific Area National Meet- 
ine. Fairmont and Mark Hopkins Hotels, San Francisco, 
Calif.. Ort. 19-14, 1949, 

Modern Trends in Industrial Water Treating, R. C. Ulmer, 
WPRA. Annual Meeting, San Antonio, Tex., March 
27-29. 1950, 

Natural Gas Odorizing, Marshall Hyde, Am. Gas J. 172, 
15-18, 47, March. 1950. 

New ot nas L. 8. " MeCaslin, Jr., Oil and Gas J. 48, 139, 


m... Tvne Heavy-Duty Motor Oils Carry Up to 20%. of 
a, . B. Guthrie, Petr. Processing 4, 981-4, 

nt., 

Non-Ionie Detergents from Wax, W. K. Griesinger, J. A. 
Nevison, and G. A. Gallagher, J. Am. Oil Chem. Soc. 26, 
May, 1949. 

as vod — Requirements, Petr. Refiner 28, 110-16, 

une, 

Oil Technology and Motor Fuels. Gustav Feloff. CNGAA, 
— Auditorium, Los Angeles, Calif., March 31, 


Pc Experience and Problems Relative to T.uhbricat- 
ing Svetems of Steam Turbine Sete for Utilities, V. 
Estcourt. First Pacific Area National Meeting, Fairmont 
and Mark Hopkins Hotels, San Francisco, Calif., Oct. 


10-14, 1949. 

Oxidation of Fuels, G. H. N. Chamberlain and A. D. 
Walsh, Trans. Faraday Soc. 55. 1032-43, Nov., 1949. 
Pathfinding in Fuels and Engines, T. A. Bovd, SAE, 
a Book-Cadillac, Detroit, Mich., Jan. 


Petrnleum Fuels and ay W. J. Nolan, Petr. 
Times 53, 273-5. Anril 22 
W. y Elis, Petr. Times 54; 


Petroleum in Agrieniture, F 
360-1, May 19. 1950. 

Piston Oil-Ring Plugging, L. J. Test and C. A. Hall, SAE 
Journal 58, 28-33, Feb., 1950 

Piston-Ring — Text, J. E. Chapman, SAE J, 57, 
40-41, March, 1949, 

aw ham ‘Reactions in a Motored Engine, D, L. 
Pastell, SAE, Summer Meeting, French Lick Springs 
Hotel, French Lick, Ind., June 4-9. 1950. 

Progress Report on Ordnance Field Tests of High Sulfur 
Fuel in Series 2 Lubricating Oils, N. L. Klein, ASTM, 
First Pacific Area National Meeting, Fairmont and 
a Hopkins Hotels, San Francisco, Calif., Oct. 10-14, 


honsbtet Factors, Robert McLarren, Aviation Week 51, 
18-20, 22, Nov. 7, 1949. 

Quality Outlook fer Pennsylvania Oils, M. R. Fenske, 
Pennsylvania Grade Crude Oil Assn., Hotel William 
Penn, Pittsburgh. Pa., June 15-16, 1950. 

Regions of Inflammability of Methane, J. Elston and P. 
Laffitte, Fuel 29, 8-12, Jan., 

Soap From Hydrocarbons, A. van of Werth, Seifen-Ole- 
Fett-Wachse. 74. 299-300, 1948, (Abstracted in Soap 
and Sanitary Chemicals 25, 83, July, 1949.) 

Specific Problems Pertaining to —— of Industrial 
Turbines, T. N. Bath, ASTM, First Pacific Area Na- 
ag Meeting, Fairmont and Mark Hopkins Hotels, 
San Francisco, Calif., Oct."10-14, 1949. 

Stability of Fuel Oil/Gas Oil a D. G. Butlin, J. 

| — Inst. Petr. 36, 43-55, Jan. 1950 

| Stopeock Lubricants, J. R. Farnand and I. E. Puddington; 
Can. J. Research (F) 27, 318-22, Sept., 1949. 

Te exas Gas Utilisation, L. = McCaslin, Jr., Oil and GasJ. 
48, 51, March 16, 1950 


The Societe of Motor Fuels for High Compressi 
Engines. M. M. Roensch, SAE, National West "on 
beg Biltmore Hotel, Los Angeles, Calif., Aug. 

The Ignition of Fuels by Rapid Compression, C. F. 
Taylor. > 8. Taylor. J. C. Livengood. W. A. Russell, 
and W. A. Leary, SAE, Annual — Book-Cadillac 
Hotel, Detroit, Mich.. Jan. 9-13 

The Oxidation, Tenition. and Detonation of Fuel Vanors 
and Gases. XIII. The 12:1 Compression Ratio Per- 
formance of the C.F.R. Snark Tenition Engine Using 
Town Gas: Comparision With Diesel Engines. R. O. 
King. E. J. Durand. B. D. Wood. and A. B. Allan, Can 
J. Research (F) 28 134-55, Mav. 1950. 

The Performance of High V. I. Motor Oils, C. L. Fleming, 
Jr.. B. W. Geddes, N. V. Hakala, and C. A. Weisel, SAE, 
Annual Meeting, Book-Cadillac Hotel, Detroit, Mich., 
Jan. 9-13. 1950. 

The Use of Oxygen and Fuel Gas, E. G. deCoriolis, AGA, 
re Convention, Palmer House, Chicago, IIl., Oct 

Transmission. Twit, “Nees Weber, Oil and Gas J. 48, 
51-2. March 9. 1 

Trends in the Utilization of Motor Fuels in Automotive 
Transportation, John M. Camphell. WPRA. Annual 
Meeting. San Antonio. Tex.. March 27-29. 1950. 

Turbojet Engine Lube Problem. E. EB. Bisson and R. L. 
Johnson, SAE Jrnl 58. 39-41. March. 1950, 

Valve, Ring, Cylinder Sleeve. and Other Designs as Aids 
to Lubrication. A. T. Colwell and A. L. Pomeroy. API, 
Annual Meeting, Stevens Hotel and Palmer House, 
Chicago, Tll., Nov. 7-10, 1949, 

Worldwide Lubricating Oi! Production Capacity and Its 
Relation to Demand. Paul Kayser. Jr.. NPA. Annual 
eng gee Traymore, Atlantic City, N. J., Sept. 

150 Miles Per Gallon is Possible. R. J. Greenshields. SAE, 
eo oy Book-Cadillac Hotel, Detroit, Mich., 

an 

150 Miles Per Gallon of Fuel, Arch L. Foster, The Petr. 
Engr. 22, C-30-1, Feb., 1950. 








An Economie Analvsie of the Water-Flooding of Oil Sands 
in North Texas, William F. Nicodemus. ATMF, Annual 
Joint Meeting of the Texas Sections, A & M College of 
Texas, College Station. Tex., Dec. 8-9, 1949. 

Conservation in Production. D. Comins, UNSCCUR, 
Lake Success, N. Y., Aug. 17-Sept. 6, 1949. 

Economics of Thermal Reforming. C. E. Feuchter, Oil and 
Gas J. 48. 62-4, 89, 94-8, July 21, 1949. 

Foreign Crude Production Rises 19.2%, D. M. Duff, Oil 
and Gas J. 48. 177-9. Dec. 22. 1949. 

Installation and Economies of Placing Magnesium Anodes 
at Leaks Repaired on a Pipe Line, J. A. Holloway, 
NACE. South Central Regional Meeting, Adolphus 
Hotel, Dallas, Tex., Oct. 3-4. 1949. 

Natural Gas Reserves and What the Term Includes, 
John Murrell, SGA. Fifth Annual Short Course in 
Technology. Texas College of Arts and Industries, 
Kingsville, Tex., May 29-31, 1950. 

Natural Gas Reserves for the Future, N. C. McGowen, 
AGA, Natural Gas Spring Meeting, Hotel Mayo, 
Tulsa, Okla., May 8-9, 1950. 

Petroleum Conservation and Conservation Laws, D. V. 
Carter, Colorado School of Mines, 75th Anniversary, 
Golden, Colo., Sept. 29-Oct. 1, 1949. 

Some Economie Problems of Industry, R. B. Anderson, 
National O71 Scouts and Landmens Assn., Annual 
remo, Shamrock Hotel, Houston, Tex., June 9-11, 


Texas Oil, Tall Tales and Taxes, Robert 8. Calvert, 
Texas Mid-Continent Oi] and Gas Assn., Annual 
Meeting, Houston, Tex., Oct. 13-14, 1949. 

The Coming Impact of Natural Gas on the Fuel-Oil 
Market, E. Holley Poe, APT, Annual Meeting, Stevens 
Hotel and Palmer House, Chicago, IIl., Nov. 7-10, 1949. 

The Drilling, Producing, and Valuation of Distillate 
Fields, Philip C. Dixon, Colorado School of —_ 75th 
Anniversary, Golden, Coln., Sept. 29-Oct. 1, 194 

The Gas Industrv—Today and Tomorrow, H. H. Cuthrell; 
AGA, Natural Gas Spring Meeting, Hotel Mayo, Tulsa, 
Okla., May 8-9, 1950. 

The Relation Between Higher Operating Costs and 
Rates—How Can Ratee Help in a Solution, W. J. 
Herrman, AGA, Natural Gas Spring Meeting, Hotel 
Mayo, Tulsa, Okla., May 8-9, 1950. 

The Relation Between — Operating Costs and 
Rates—Their Effect on ations, Guy T. Henry, 
AGA, Natural Gas ey eeting, Hotel Mayo, Tulsa, 
Okla., May 8-9, 1950, - . 4 

The Relation Between igher Operating Costs an 
Rates—The Problem of Increased Costs, B. C. Adams, 
AGA Natural Gas Spring Meeting, Hotel Mayo, Tulsa, 
Okla., May 8-9. 1950. 
3c Valuation of Oil Properties"for Secondary Operation, 
R. C. Earlougher, Colerado School of Foy 75th 
Anniversary, Golden, Colo., Sept. 29-Oct. 1 1, 1949. 





Colorado Oil ~~ % Sent Harwick, Oil and Gas J. 48, 
75-6, 88, Dec. 8. 

Estimating Oil Yield ot Oil Shale, I. C. Frost and K. E. 
Stanfield, Anal. Chem. 22, 491-2, March, 1950. 

Oil Reserves 1349. D. M. Duff, Oil and Gas J. 180-182, 

Reserves Are Up, C. J. Deegan. Oil and Gas J. 48. 56-7, 
-— 16, 1980, and Natl. Petr. News 42, 29, March 15, 





CLASSIFICATION 
By Association 








American Association of Oil Well 
Drilling Contractors 





Annual Meeting, Mayo Hotel 
Tulsa, Oklahoma, October 8-10, 1950 


Analysis of Surface Casing Failures, B_ B. Smith 
Care and Maintenance of Slush Pumps. William J. Redman 
Causes — Prevention of Drill Collar Failure, Stanley 


C. Moo 

Drilling Saeed. J. V. Pennington 

Drill Pipe Fishing with String Shot, T. C. Smith and 
Jack Chadderdon 

Effect of Oi] Emulsion Mud on Drilling, Orien Van Dyke 
and J. P. Weichert 

More Hole for Your Money, C. W. Se 

Supervisory Training in the Oilwell Drilling Industry, 
A. L. Franzolino 

The Happy Combination, Jules E. Toussaint 

What is Expected of the Oil Industry in the Event of a 
Major War Effort, Wilson A. Chapman 





American Chemical Society 





117th Meeting 
Houston, Texas 
March 26-30, 1950 


Aromatic Hydrocarbons in Some Diese! Fuel Fractions, 
Norman G. Adams and Dorothy M_ Richardson 

Compound Types in Gasoline by Mass Spectrometer 
Analysis, R. A. Brown 

Determination of Aromatics and Olefins in Wide Boiling 
Petroleum Fractions, A. E: Spakowski, Albert Evans, 
and R. R. Hibbard 

Falling Film High Vacuum Still, LeRoy U. Spence 

Heat Requirements for nantes Se Shale, H. W. Sohns, 
a E. an, R. J. Cox, W. I. Barnet, and W. I. R. 


Murphy 
tage Sap Hydrocarbons, E. C. Hughes and 8. M. 


Darling 
Midget Fluid Catalytic Cracking Units, H. W. Grote, J. 
“Hoekstra, and G. T. Tobiasson i : 
Pilot Plants—High Pressure Fixed-Bed Cotsiytio Unit, 

G. B. Arnold. F. Frascati, and N. D. Cart 
Remote Condenser Falling-Film High ie Still, 
F. C. Benner and A. DiNardo, 
Shale Oil Refining, J. D. Lankford and C. F. Ellis 
Synthetic Lubricating Oil, B. H. Shoemaker 


118th Meeti 
Chicago, Illinois 
September 3-8, 1950 
Oil-Shale Research and Evens Development, K. E 
Stanfield and H. M. Thorn 
Stability of sg _* in Storag, R. E. p Senet J. A. 
Chenicek. Druge, and Ted § 
Vapor-Phase wo of Light cl Heavy Oils, 
M. L. Wolfson, M. G. Pelipets, A. D. Damick, and 
E. L. Clark 





American Institute of Chemical Engineers 





Regional Meeting 
Houston, Texas 
February 26—March 1, 1950 


be ty Se ¢ of Cy Hydrocarbon-Furfural- 
ixtures, D. Jordan, J. A. Gerster, K. Wohl, 
and A. P. Colburn 
Regional Meeting 
Minneapolis, Minnesota 
September 10-13, 1950 
Catalyst Saleen and Middle Oil Preparation in an 
peel Hi igh Pressure Coal Hydrogenation Plant, 
diner, R. W. Hiteshue, and E. L. Clark 
ay Conditions for Flash Vaporization of Petro- 
eum Fractions, Wayne C. Edmister 
Methods of Treating Water for Flooding Purposes, A. 
Richard Ellenberger 
Population, The Base of the Economy, Mott Souders, Jr. 
Stoichiometry of Money, Arthur R. Upgren 
—_ a Cycles in Chemical Industry, Raymond H. 


Weighting the Over-All Risk in Process Ventures, Mott 
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biesels 


Rugged, lightweight, high-speed Cummins Diesels 





perform better because they’re custom-built to fit 
each job. And each engine is actually built twice. 
Assembled, run-in tested, disassembled, inspected 
... then reassembled and tested again. Precision 
building, Cummins exclusive fuel system . . . effi- 
cient service and parts organization, enable users 
to get peak performance, less “down-time” and 
more rugged, dependable power from Cummins 


e ° rs 
Diesels. See your Cummins dealer. y 


CUMMINS ENGINE COMPANY, INC., COLUMBUS, INDIANA 
Export: CUMMINS DIESEL EXPORT CORPORATION + Columbus, Indiana, U.S.A. - Cable: CUMDIEX 


Diesel power by 
CUMMINS 


TRADEMARK REG. U. S. PAT. OFF. 


To obtain more information on products advertised see page E-45 





NOT ONCE BUT TWICE 
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Lightweight High-speed 
Diesel Engines (50-550 hp) 
for: on-highway trucks 
off-highway trucks * buses 
tractors * earthmovers 
shovels * cranes 

industrial locomotives 

air compressors 

logging yarders and loaders 
drilling rigs 

centrifugal pumps 


“generator sets and power units 


work boats and pleasure craft 
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BIBLIOGRAPHY—LClassified list of important papers for 1949 - 1950 


=—————— — — EEE 








Regional Meeting 
Kansas City, Missouri 
May 13-16, 1951 


Applying the Dollar Sign to Process Development, R. A. 
Kinckiner 

Continuous Extraction in a aaa Mixer Column, 
J. Y. Oldshue and J. H. Rushto 

Corrosion in CO2-H2S-Amine Seas, K. L. Hujsak, 
G. R. Davis, and E. C. Carlson 

Formaldehyde—Sodium Para-Phenol Sulfonate, Con- 
densation Reaction Kinetics, F. C. Stults, 
Moulton, and Joseph L. MeCarth 

Heat and Mass Transfer in Fixed Bed Reactors, R. W. 
Schuler, V. B. Stallings, and J. M. Smith 

Heat Transfer and Pressure Drop in a a Fluidized 
Beds, Jacob Eichorn and Robert R. Wh 

Heat Transfer to Fixed Fluidized Beds, Richard N. 
Bartholomew and Donald L. Katz 

High Pressure Hydrogenation of Crude Shale Oil, M. G. 
Pelipetz, M. L. Wolfson, and E. L. Clark 

Low Temperature Vapor-Liquid Equilibria, 
Martin Brown 

Mass Transfer in the Laminar Flow of Gases Through 
Granular Beds, Merk Hobson and George Thodos 

Metals Poisoning of Fluid Cracking Catalyst, B. J. Duffy 
and Hart ; : : 

Modern Advancements in Hypersorption Design, Clyde 


George 


Berg 

Modern Trends in Gas Plants for Catalytic Cracking 
Units, Robert D. Bauer and Forrest E. Gilmore 

ee - Crude Synthesis Gas from Hydrocarbons, 

uttle 

Propane Deasphalting for Reduction of Refinery Resi- 
dues, John Ditman 

Regeneration Characteristics of Cracking Catalysts, G. 
M. Webb and M. J. Den Herder 

Role of the Research Institute and University in Indus- 
trial Research, C. N. Kimball 

aa oj mm Hyd rogen Sulfide, Bernard Gamson and 

ins 

The "Aplcation of Radioactive Tracers to Diffusional 
ae, © . E. Hughes and J. O. Maloney 

The Effect of Pressure on the Catalytic Dehydration of 
Butanol-1, J. F. Maurer and C. M. Sliepcevich 

The Rate of Formation of Methane From Carbon Mon- 
oxide and Hydrogen with a Nickel Catalyst at Elevated 
Pressure, John A. Pursley, R. R. White, and C. M 
Sliepcevich 

Visbreaking of a High Vacuum Petroleum Residuum, 
J. G. Allen, D. M. Little, and P. M. Wad 

What is Your Plant Doing About Industrial . Waste 
Disposal, R. D. Hoak 





American Institute of Mining and 
Metallurgical Engineers 





Petroleum Branch Fall Meeting 
New Orleans, Louisiana 
October 4-6, 1 


A Gravel Pack Completion for Exclusion of Gas and 
Water, Thomas S. West 

A Modified Low-Strength Cement, B. E. Morgan and 

Dumbauld 

An Investigation of the Electrokinetic Component of the 
Self Potential Curve, M. R. J. Wyllie 

A Report of Penetration Rates for Directional Drilling 
Operations, Gordon Jackson 

A Study of The Dornick Hills-Springer Sand Reservoir, 
Velma Pool, Oklahoma, W. B. Davis 

Capillary Pressure Investigations, on W. Brown 

Carving a of Drilling Muds, C. E. Williams and 

ruce 

Deiling and Production Problems Relating to ah Wor- 
land, Wyoming, Field, L. L. McDonald and J. I. Morris 

Effect of Free Gas Saturation on Oil Recovery by Water 
Flooding, C. R. H n and R. A. Morse 

Experimental iesnatioglian of Factors Affecting Labora- 
a lative Permeability Measurements, T. M. 
Geffen, W. W. Owens, D. R. Parrish, and R. A. Morse 

Further Developments in the Laboratory a, 
of Relative Permeability, B. H. Caudle, R. L. Slobod 
and E. R. Brownscombe 

Interfacial Tensions at Reservoir Pressures and Tempera- 
tures; Apparatus and the bt a System, 
E. W. Hough, M. J. Rzasa, and B. B. W 

Inter rstitial Water Determination by an Evaporating 

fethod, E. S. Messer 

kehondine Measurements of Relative Permeability, J. 8 
Osoba, J. G. Richardson, J. K. Kerver, J. A. Hafford, 
and P. M. Blair 

Looking Ahead at Natural Gas, James E. Pew 

Low Temperature Dehydration of Natural Gas, Louis R. 
Records and Dwight H. Seely, Jr. 

“am — and Use of Relative Permeability Data, 

4 11 S. Branson, Jr. 

Nir ‘te of Unitized Pressure—Maintenance Opera- 
tions, Jack Tarner, W. R. Evans, and H. H. Kaveler 

Obs: vations on the Use of a Kembreak-Oil Emulsion 

id in a Field in North Louisiana and in a Field in the 

Gulf of Mexico, Lyle W. Nichols and Jack W. Walters 





OnSite Production and Completion Practices in the 
y Marchand and Main Pass Fields, J. L. LeBlanc 

Our ‘Nation’ s Future in 7 H. B. Fell 

Petroleum-in Peace and War, L. 8. Wescoat 
Plastic Flow Properties of Drilling ee 
ments and Application, J. C. Melrose and W. 
Lilienthal 

Preliminary Results of Pilot Water Flood Operations in 
Hunton Limestone, Graber Pool, oe H. 
Durbow, W. E. Landrum, and H. L. Te emple 

Pressure Behavior in the Woodbine Sand, John S. Bell 
and J. M. Shepherd 

Primary High Pressure Water Flooding in the Pettit 
Lime Haynesville Field, D. W. Akins, Jr. 

Relative Permeability to Liquid in Liquid-Gas Systems, 
L, A. Rapoport and W. J. Leas 

Review of Recent Advances 2 Gas Lift Equipment, 
Louis F. Davis and Roy M. Willis 

Sample Grading Method of Estimating Gas Reserves, 
D. i; Katz, C. E. Turner, R. D. Grimm, J. R. Elenbass, 
and J. A. Vary 

Special Gendiarations in Predicting Reservoir Perfor- 
mance of Highly Volatile ive Oil sae aa Alton 
B. Cook, G. B. Spencer, and Bobrowsk 

The Development and —— of LPG el Cavities 
in Salt Strata, K. C. Howard 

The Interpretation of Chemical aed Analysis by Means 
of Patterns, Henry A. Stiff, 

The Phase Behavior of a Natural Hydrocarbon System, 
Charles F. Weinaug and Howard B. Bradley 

The Present and Potential LP-Gas Market, H. R. Thomas 
and W. R. Thorne : gee 4 

The Quantitative Interpretation of teeny Logs, 
Robert E. Bush and 

The Significance of Recent Choation Oil Developments, 
John F. Fairlie 

The Slip kg of o- Rising Through Liquid 
Columns, N. Stein, E. B. Elfrink, L. D. Wiener, and 
C. R. Sand berg 

The Southwest Antioch Gibson Sand Unit, T. E. 
Ockershauser 

Use of Centrifuge for Determining Connate Water, Resi- 
dual Oil, and as illary Pressure Curves of Small an 
Samples, R. L. Slobod, Adele Chambers, and W. 

ehn, Jr. 

Variable Characteristics of the Oil in the Tensleep Sand- 
stone Reservoir, Elk Basin Field, Wyoming and Mon- 
tana, Ralph H. Espach and Joseph Fry 


Petroleum Branch Fall Meeting 
Los Angeles, California 
October 12-13, 1950 


Applications of Differential en Analysis to Reser- 
voir Problems, P. C. Rom 

Citizenship and the iudene, A. C. Rubel 

Experimental Studies on the Characteristics of the 
Electrochemical Potentials Encountered in Drill Holes, 
Leedert deWitte 

Iranian Gums as Treating Agents for Drilling Fluids, 
George Tchillingarian and Carrol M. Beeson 

Mineralogical Es of California Oil-Bearing forma- 
tions. I. Role of Clays—Methods of Analysis, W. C. 
Merrill, A. Grenall, and P. G. Nahin 

Mineralogical Studies of California Oil-Bearing Forma- 
tions. II. Role of Clays—Analyses of Natural -Cores, 
P. G. Nahin and R. 8. Crog 

Mud Loss to Formation Pores, Carrol M. Beeson and 
Charles C. Wright 

Relative Permeability Studies, I. Fatt and H. Dykstra 

Relaxation Methods Applied to Oil Field Research, H. 
Dykstra and R. L. Parsons 

Steady Flow of Two-Phase Single-Component ‘Fluids 
Through Porous Media, Frank G. Miller 

Surface Indicating Pressure, Temperature and Flow 
Equipment, M. B. Riordan 

Annual Meeting, Petroleum Branch 
otel Statler 
St. Louis, Missouri 
February 17-22, 1951] 
An Analysis and . ae of | Circulation, George 
. Howard and P. P. Scott, 

An Experimental and Sesenctieak Investigation of Grav- 
ity Drainage Performance, P. L. Terwilliger, Howard 
N. Hall, L. E. Wilsey, P. M. Bridges, and R. A. Morse 

A Petroleum Engineering Progress Report on the Scurry 
County, Texas, Reef Field, William L. Horner 

Design and Performance of Horizontal Separators for 
High Rates of Production, E. J. Lyon and E. Van 
Dornick 

Improvement of the ea Process by the Formation 
of Channels, P. H. 

Measuring the Water Vapor Content of Gases Dehy- 
drated by Triethylene Glycol, Irwin ‘Politiziner, F. M. 
Townsend, and L. 8. Reid 

The Benton Water Flood, Franklin County, Illinois, 
C. V. Cameron 

The General Aspects, Engineering and Operational, of 
the Formation of the Salem Unit, Richard W. Love 

The Laterolog: A New Resistivity Logging Method with 
oo Using an Automatic Focusing System, 

I 








































































Water Flooding in the Illinois on Area Yesterday, 
Today and Tomorrow, H. 8. Bar 

World Oil and Gas cadeamnata, *(gresented by the 
1950 and 1951 Productien Review Committees) 


American Petroleum Institute 


Annual Spring Meeting 
Pacific Coast District 
Division of Production 
Biltmore Hotel 
Los Angeles, California 
May 11-12, 1950 
Development of Blowout Prevention and Controls, Bert 


tone 
Economie, Tr Trends of Contract Drilling in California, 
History of Kettleman Hills, Temblor Zone Gas Injection 
Project, D. R. Knowlton and R. W. Masters 
Oil ivan the World, T. 8. Petersen 
Relative Permeability of California Cores by the Capil- 
ed Method, John I. Gates and W. Tempelaar 
jietz 
The Application of Modern Clay Concepts to Oilfield 
Development and Exploitation, R. V. Hughes 
The Use of Tubing as Drill Pipe, W. F. Bates 
= —_ in California Drilling Operations: Causes 
Suggestions for Prevention, A. J. Horn 
Wie Field Shear Damage, Jan Law 
Summer Meeting 
Lubrication Committee 
Marketing Division 
Detroit, C7 
June 14-15, 1950 
Servicing Automatic Transmissions, G. A. Round 


Products Pipe Line Technology Conference 
Hotel Lennox 
St. Louis, Missouri 
September 11-13, 1950 
A Development in Metering Practices, Norris Plank 
ke | spe in Robes Pipe Line Operations, 
Watkins 
Economics of a Pipe Line Design, R. H. Lynch 
Emergency Fire Fighting EY for odie Pipe 
Line Stations and Terminals, R. T. Henderson 
Fully Automatic. Pipe Line Pumping Stations, H. E. 








er 
~~ in Mobile Transportation and Maintenance 
Equipment 
Mechanical Seals for Main Line Fuses. W. G. Horstman 
Operational Costs, Diesel versus Electrically Operated 
Units, C. C. Keane 
Procedures i in Cutting, Tapping, Maintaining and Re- 
— ing Leaks in Field Pipe Lines Handling L.P.G. 
oducts, G. T. Jennings 
Products Pipe Line a ulics, F. O. Stivers, Jr. 
— Controlled Pipe Line Pumping Stations, 8. 8. 
mit 
Semi-Automatic Pipe Line ay omy my me R. F. Hadley 
The Use of Microwave for Pipe Line Communications, 
E. B. Dunn 
Annual Meeting 
Ambassador Hotel 
Los Angeles, California 
November 13-16, 1950 
Building a Greater America, Lewis A. Pick 
Business and Education: An Indissoluble Partnership, 
Fred Fagg, Jr. 
California il, R. L. Minckler 
Conservation and rs Rights, George W. Hazlett 
a ~ a in Internal Pipe-Coating Techniques, J. 


Developments in Large-Diameter River-Crossing Con- 
struction, F. Hill Sanders, Jr. 
Establishing and Maintaining an Beg Fire-Control 


and Safety Program, J. H. Myers, R. . 
C. L. Hightower, W. O. Wilson, ee J. H. McKenzie 
(Panel Discussion 


Fuels and Lubricants Trends for Army Equipment, 
Benjamin 8. Mesick 

Heavy-Duty-Engine Lubricating Oils, W. C. Latrobe 

How API le 25 Can be Improved, G. H. Supple and 
R. Charles Nicholson 

Implications of Multi-Pump Reselling, B. E. Devere 

Keep It Pasted Up, Jake L. Hamon 

New Developments in Coatings way Cathodic Protection, 
Carlton L. Goodwin 

Oil, Gas, and the Banker, a F. Florence 

Oil in the Far East, William E. V. Abraham 
Opportunities for "Petroleum in the Energy Markets of 
the Future, Chester F. Smith 

Optimum Use of Coring, Electric Logging, and Other 
a Methods in Exploratory We is, John E. 

Wa 

Our Responsibility to the American People in Peace and 
in War, Bernard L. Majewski 

Prediction of Surge Pressures in a | Oil-Transmission 
Lines, Milton Ludwig and Sidney P. Johnson 

een . ~ pe in Product Pipe-Line Technology, 


Sehente Oil — Gustav Egloff 
Synthetics in Defense, James Boyd 
Tax Policy and Petroleum Supplies, Hines H. Baker 
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CHAPMAN 


Steel Valves 
Score on all 3 Points , 








CHAPMAN STEEL VALVES 
have the high precision 
ratings of custom-made valves 
— but the economy of pro- 
duction-line manufacture. 








CHAPMAN STEEL VALVES 
are made exclusively from 
quality-controlled steels de- 
veloped and produced in 
Chapman's own foundries 
under control of Chapman's 
own outstanding metal- 
lurgists. 


CHAPMAN STEEL VALVES 
are designed to equal or 
surpass — A.S.A. and 
A.P.I. Standards in all 
pressures and 
temperature 
ranges. 


Be sure to see Chapman first whenever 


The Chapman Valve 


MANUFACTURING COMPANY 
INDIAN ORCHARD, MASS. 


you need steel valves — gate, globe, 
angle or check. As a result of Chapman’s long years of 


research and experience, they are tops in every respect. 
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CLASSIFICATION 
By Subject 





Refining 
(Continued from May, 1951) 





The Kinetics of the Dehydrochlorination of Substituted 
Hydrocarbons. IV. The Mechanism of the Thermal 
Decomposition of tert-Butyl Chloride, D. H. R. Barton 
and P. F. Onyon, Trans. Faraday Soc. 45, 725-35, 
Aug., 1949. 

The Manufacture of Aliphatic Petroleum Naphthas, H. N. 
Frost, Petr. Refiner 29, 137-40, April, 1950. 

The Oxidation, Ignition, and Detonation of Fuel Vapors 
and Gases—The Cause of the Reversal of the Anti- 
knock ag gh of Rich Hydrocarbon Air Mixtures, 
R. O. King, W. A. Wallace, and E. J. Durand, Can. J. 
Research (F) 27, 307-10, Aug., 1949. 

The Oxidation of Butene-1 Induced by ~~. 7-7 Boro- 
hydride, R. S. Brokaw, E. J. Badin, and R. N. Pease, 
J. Am. Chem. Soe. 72, 1793-5, April, 1950. 

The Performance of ~y &° I. Motor Oils, C. 7 Fleming, 
Jr., B. W. Geddes, N. V. Hakala, and C. A. Weisel, 
SAE, Annual Meeting, Book-Cadillac Heit “Detroit, 
Mich., Jan. 9-13, 1950. 

The Reactions of Methyl Radicals with Hydrocarbons, 
A. F. Trotman-Dickenson, and E. W. R. Steacie, J. 
Am. Chem. Soc. 72, 2310-11, May, 1950. 

Thermal Aging of Precipitated Silica, I. Shapiro and I. M- 
Kolthoff, J. Am. Chem. Soc. 72, 776-82, Feb., 1950. 
Thermal Decomposition of Paraffin Hydrocarbons, F. J. 
Stubbs and Cyril Hinshelwood, Proc. Roy. Soc. 200, 

Series A, 1063, 458-73, Feb. 22, 1950. 

Thermofor Catalytic Cracking Gas Plant Corrosion 
Survey, Christopher A. Murray, NACE, South Central 
Regional Meeting, Adolphus Hotel, Dallas, Tex., Oct. 
3-4, 1949. 

| The Uniformity of Fluidization—Its Measurement and 

| Use, R. D. Morse and C. O. Ballou, AIChE, Boston 

+ wm Beth Meeting, New Ocean House, Swampscott, 
Mass., May 28-31, 1950. 

The Use of Acetaldehyde for the Detection of Chain 
Reactions, K. E. Howlett and D. H. R. Barton, Trans. 
Faraday Soc. 45, 735-8, Aug., 1949. 

Thiophene from Hydrocarbons, R. E. Conary, L. W. 
Devaney, L. E. Ruidisch, R. F. McCleary, and K. L. 

| Kreuz, Ind. Engr. Chem. 42, 467-71, March, 1950. 
Toluene Extraction from Petroleum G. B. Arnold and 

C. A. Coghlan, ACS, 115th Meeting, Div. of Petr. 

Chem., San Francisco, Calif.., March 27-April 1, 1949. 

Toluene Extraction from Petroleum with Water Solutions, 
. B. Arnold and C. A. Coghlan, Ind. Engr. Chem. 42, 
1217-22, June, 1950. 

Trends in the Utilization of Motor Fuels in Automotive 
Transportation, John M. Campbell, WPRA, Annual 
Meeting, San Antenio, Tex., March 27-29, 1950. 

Trimethylbenzyl Chlorides and Their Derivatives— 
Preparation from Aromatic Petroleum Stocks, H. D. 
Hartough, Ind. Engr. Chem. 42, 903-8, May, 1950. 

Ultimate Yield Nomograph for Recycle Processes, A. D. 
a and D. S. Davis, Petr. Refiner 29, 134, Jan., 

Underground Disposal of Process Waste Water, L. 
Cecil, Ind. Engr. Chem. 42, 594-9, April, 1950. 

Vapor-Adsorbate Equilibrium, Part I, W. K. Lewis, et al, 
J. Am. Chem. Soe. 72, 1153-7, March, 1950. 

Vapor-Adsorbate Equilibrium, Part II, W. K. Lewis, 
et al, J. Am. Chem. Soc. 72, 1157-9, March, 1950. 

Vapor-Adsorbate Equilibrium, Part III, W. K. Lewis, 
et al, J. Am. Chem. Soc. 72, 1160-3, March, 1950. 

Vapor-Zone Corrosion, F. T. Gardner, A. T. Clothier, 
and F. Coryell, Oil ‘and Gas J. 48, 238, 241-2, 245-6, 
Nov. 10, 1949. 

Variable Area Flowmeters in the Petroleum Industry, 
R. W. Fritzsche, Petr. Refiner 29, 123-9, March. 1950. 

Water-Cooling Towers, N. B. Laubach, Oil and Gas J. 48, 
Jan. 12, 1950. 

What Size vocling. a E. L. Pfeiffer, Chem. Engr. 56, 
99-100, April, 1 

W r- te es in Cooling Towers, Donald R. Baker, 

, Regional Meeting of Region Vv III, Baker Hotel, 

Dalen Tex., March 30-April 1, 1950. 

Worldwide Lubricatin ~ Sp ony Capacity and Its 
Relation to Demand, Paul Kayser, Jr., NPA, Annual 
Meeting, Hotel Traymore, Atlantic City, N. J., Sept. 
14-16, 1949, 

X-Ray Diffraction Studies of the Action of Carbon 
Monoxide on Cobalt-Thoria-Kieselguhy Catalyst, E. H. 
Bean, L. J. E. Hofer, and W. C. Peebles, J. Am. Chem. 
Soc. 72, 2698-2701, June, 1950. 

85 Per Cent of Nation's Capacity for Petrochemicals 
Concentrated Along Gulf Coast, George Weber, Oil 
and Gas J. 49, 171-3, 305-6, June 22, 1950. 

| 150 Miles Per Gallon i is Possible, R. J. Greenshields, SAE, 

Annual Meeting, Book-Cadillac Hotel, Detroit, Mich.; 
| Jan. 9-13, 1950. 
i 














Natural Gas Processing and Cycling 





Bubble Valves for Contact Towers, I. Earl Nutter, NGAA, 
Annual Convention, Texas Hotel, Fort Worth, Tex., 
April 24-26, 1950. 

Centrifugal Compressors, E. A. Koenig, NGAA, Annual 
Convention, Texas Hotel, Fort Worth, Tex., April 24-26, 


1950. 

Chemistry in the Gas Industry, F. E. Vandaveer, AGA, 
Annual Convention, Palmer House, Chicago, IIl., Oct. 
17-20, 1949. 

Co-operation Between the Oil Industry and Re; epelatory 
Bodies With Respect to the Marketing of Residue Gas, 
Paul Kaiser, NGAA, Annual Convention, ‘Texas Hotel, 
Fort Worth, Tex., April 24-26, 1950. 

Corrosion in Condensate and High Pressure Sweet Oil 
Wells, R. C. Buchan, NACE, Conference and Exhibi- 
tion, Hotel Jefferson, St. Louis, Mo., April 4-7, 1950. 

Costs and Problems in Storing for Peak Loads, Philip 8. 
Parker, AGA, Annual Convention, Palmer House, 
Chicago, Ill., Oct. 17-20, 1949. 

Cures for Corrosion in Gas-Condensate Wells, H. 
Stewart, NGAA, Annual Convention, Texas Wotel 
Fort Worth, Tex., April 24-26, 1950. . 

Current Problems in Cycling Operations, Ralph Hock and 
Alton J. Carroll, AIME, Petr. Br. Fall Meeting, Plaza 
Hotel, San Antonio, Tex., Oct. 5-7, 1949. 

Cycling Operations in the LaGloria Field, William Justice, 
AIME, Petr. Branch Fall Meeting, Plaza Hotel, San 
Antonio, Tex., Oct. 5-7, 1949. 

Dehydration of Natural Gas, R. C. Buchan, ro Sullivan, 
Milton Williams, and H. H. Spain, API, § ring Meet- 
ing, Southwestern Dist., Div. of Prod., Ado’ phus Hotel, 
Dallas, Tex., March 8-10, 1950. 

Desulfurizing and Dehydrating Natural Gas, F. C. Ries 
enfeld and K. E. Cody, The Petr. Eng. 22, C-31-2, 34, 
Jan., 1950. 

Determination in the Compression of Natural Gas, Alex 
Francis, SGA, Annual Short Course in Gas Technology, 
Texas College of Arts and Industries, Kingsville, Tex., 
May 29-31, 1950. 

Effect of Oil Proration on the Marketing of Flare Gas, 
Paul Kayser, SGA, Annual Convention, Galveston, 
_Tex., March 27-29, 1950. 

Fire Protection for Gas Company Operations, Robert M. 
Hutchinson, SGA, Annual Convention, Galveston, Tex., 
March 27-29, 1950. 

Gas Structure Purging Practices, G. R. King, AGA, 
a= Convention, Palmer House, Chicago, Ill, Oct. 

7-20, 1949. 

General Review of High Btu Operations, J. W. Carroll, 
AGA, Annual Convention, Palmer House, Chicago, 
Ill, Oct. 17-20, 1949. 

High Temperature Measurement in Gas Streams, A. I. 
Dahl, Petr. Refiner 29, 115-22, March, 1950. 

Instrumentation in the Compression of Natural Gas, Joe 
C. Laley, SGA, Annual Short Course in Gas Technology. 
Texas C ollege ‘of Arts and Industries, Kingsville, Tex., 
May 29-31, 1950. 

Modification in LPG Test Methods, H. A. Montgomery, 
NGAA, Annual Convention, Texas Hotel, Fort Worth, 
Texas., April 24-26, 1950. 

Performance Characteristics of a Volumetric Condensate 
Reservoir, F. H. Allen and R. P. Roe, AIME, Petr. Br. 
aa Meeting, Plaza Hotel, San Antonio, Tex., Oct. 5-7, 
1 


949. 
Plant Production of LPG Soars Above That of Natural 
a, J. C. Casper, Oil and Gas J. 48, 185-7, April 29, 


A Compression System Boosts Propane Re- 
covery, Will Swerdloff, Petr. Processing, 4, 993-7, Sept., 
1949. 

Removing Entrained Materials from Natural Gas, F. H. 
Dotterweich, The Petr. Engr. 21, C-32-9, May, 1949. 

Rich-Oil Stabilization, H. M. Nelly, Jr. and 8. Goldblatt, 
Oil and Gas J. 48, 54-6, 82-8, Sept. 29, 1949. 

Should Depreciation be Discretionary, J. B. Jeming, AGA, 
Annual Convention, Palmer House, Chicago, Ill., Oct. 
17-20, 1949. 

Some L egal Problems of the Natural Gas Industry, Rex G. 
Baker, INGAA, Annual Meeting, Dallas, Tex., Oct. 31, 
1949, 

Status and Prospects of Natural Gas from the Le oe 
B. A. Hardey, INGAA, Annual Meeting, Dallas, Tex 
Oct. 31, 1949. 

The Accuracy of Low Temperature Fractional Analysis of 
Liquid Hydrocarbon Mixtures, A. J. Miller, NGAA, 
Annual Convention, Texas Hotel, Fort Worth, Tex., 
April 24-26, 1950. 

The Coming Impact of Natural Gas on the Fuel-Oil 
Market, E. Holley Poe, API, Annual Meeting, Stevens 
Hotel and Palmer House, Chicago, ll., Nov. 7-10, 1949. 

The Marketing of Liquified Petroleum Gases, Kenneth 
Rugh, NGAA, Annual Convention, Texas Hotel, Fort 
Worth, Tex., April 24-26, 1950. 

The Natural Gas Act—Must It Become a Blueprint for 
Chaos, J. French Robinson, API Spring Meeting, 
Eastern Dist., Div. of Prod., Hotel Cleveland, Cleve- 
land, Ohio, April 26-28, 1950. 

The Relation of Personnel to Plant Efficiency, M. V- 
Cousins, NGAA, Southern Regional Meeting, Tyler, 
Tex., Oct. 14 1949. 


1950 





Trace Removals of Sulfur Compounds from Natural Gas, 
J. L. Oberseider, AGA, Spring Meeting, Hotel Mayo, 
Tulsa, Okla., May ; 

The Texas “Standard Gas Measurement Law’, Marshall 
ag INGAA, Annual Meeting, Dallas, Tex., Oct. 


31, . 

The Use of High Tensile Steel in Natural Gas Operations, 
Giles Locke, SGA, Annual Short Course in Gas Tech- 
nology, Texas College of Arts and Industries, Kings- 
ville, Tex., May 29-31, 1950. 

The Vapor Pressure of Liquefied Petroleum Gases, Joe F. 

Wood, NGAA , Annual Convention, Texas Hotel, Fort 
Worth, Tex., sg 24-26, 1950. 

Underground Storage of Liquefied Petroleum Gases, C. R. 
Williams, V. P. Johnson, and C. B. Johnson, Jr., NGAA, 
Annual hg gal Texas Hotel, Fort Worth, Tex., 
April 24-26, 1950. 

Gas Absorption, Extraction, and Washing, F. M. Tiller, 
Chem. Engr. Progress 45, 391-401, June, 1949. 

Winter Supply Problems of Producers and Gatherers, 
G. A. Staples, INGAA, Annual Meeting, Dallas, Tex., 
Oct. 31, 1949. 

Wood Deterioration in Cooling Towers, Donald R. Baker, 
ASME, Regional Meeting of Region VIII, Baker Hotel, 
Dallas, Tex., March 30-April 1, 1950. 





Utilization 





Acid Sludge Fuels, H. Kaye and R. K. Spencer, Oil and 
Gas J. 48, 80-1, Feb. 9, 1950. 

Aliphatic Petroleum Naphthas in a Part 1, H. N. 
Frost, Petr. Refiner 29, 95-9, Feb., 

Aliphatic Petroleum Naphthas in heed Part 2, H. N. 
Frost, Petr. Refiner 29, 135-9, March, 1950. 

A Method of es Road Performance of Commercial 
Vehicles, A. F. Stamm and E. P. Lamb, SAE, Annual 
Meeting, Book-Cadillac Hotel, ‘Detroit, Mich., Jan. 


9-13, 1950. ae: t 

A Study of Mixture Distribution in A Modern Multi- 
cylinder Engine, R. W. Donahue and R. H. Kent, Jr., 
SAE, Annual Meeting, Book-Cadillac Hotel, Detroit, 
Mich., Jan. 9-13, 1950. 

Automatic Transmission Fluid-Type A, for Passenger 
Cars, H. R. Wolf and J. L. McCloud, Petr. Refiner 29, 
153-6, April, 1950. 

Automobile Polishes, Cleaners, ant A gaa A. E. Moore, 
Chem. Inds. 66, 385-92, March, 

Balls of — George Weber, Oil and G Gas J. 48, 94, May 


25, 1 

Bottled Gas in Central America, Jay Jenkins, Butane- 
Propane News 12, 37-41, March, 1950. 

Burning of Ethylene-Air Mixtures, P. J. Wheatley and 
J. W. Linnett, Trans, Faraday Soc. 55, 1152-8, Dec., 


1949. 

Combustion of Deisel Fuel, M. A. Elliott, SAE Quarterly 
Trans. 3, 490-512, July, 1949. 

Combustion of Hydrocarbons, P. L. Cramer and J. M. 
Campbell, Ind. Engr. Chem. 41, 893-71, May, 1949. 
Combustion of Liquid Fuels, D. B. Spalding, Nature 165, 

160, Jan. 28, 1950. 

Commercial Dehydrogenation of Normal Butane. 
Harrison L. Hays, Colorado School of Mines, 75th 
Anniversary, Golden, Colo., Sept. 29-Oct. 1, 1949. 

Conservation in Utilization for Space Heating, Neil B. 
Hutcheon and Robert F. Leggett, UNSCURR, Lake 
Success, New York, Aug. 17-Sept. 6, 1949. 

Conservation of Fuel In Space Heating With Special 
Reference to Insulation, Richard 8. Dill, UNSCCUR 
Lake Success, New York, Aug. 17-Sept. 6, 1949. 

Constant-Volume Combustion of Deisel Fuels, R. W. 
Hurn and K. J. Hughes, API, Mid-Year Meeting, Div. 
of Refining, Hotel Cleveland, Cleveland, Ohio, May 1-4, 


1950. 

Critical Shortages—Fuels and Energy, John C. Parker, 
—, Lake Success, New York, Aug. 17-Sept. 6, 

Diesel Combustion Problems, J. J. Broeze and C. Still- 
broer, SAE J. 57, 64-5, March, 1949. 

Does Service Performance Justify Quality Lubricating 
Oils, W. B. Bassett, ASTM, First Pacific Area National 
Meeting, Fairmont and Mark Hopkins Hotels, San 
Francisco, Calif., Oct. 10-14, oT 

Engine Fuels and Lubricants, F. L. 
Times 54, 52-7, Jan. 27, 190. 

Engine Oil Tested by New Method, D. G. Neill, Ind. and 
Power 57, 103-4, Nov., 1949. 

Engine Wear as Affected by Air and Oil Filters, W. 8. 
James and B. G. Brown, SAE, Summer Meeting, French 
Lick Springs Hotel, French Lick, Ind., June 4-9, 1950. 

Ethyl Ether Best for ‘Starting Cold Diesels, F. L. Nelson 
and C. J. Ulzheimer, SAE J. 58, 42-5, March, 1950. 

Fuel Oil Markets—Past and tek Albert J. McIntosh, 

oat Annual Meeting, San Antonio, Tex.,. March 
27-29, 1950. 

Fuels for High Compression Engines—A Preliminary 
Study of the Selective Blending of Gasoline Distillates 
from Present-Day Refining Processes, Ind. Eng. Chem. 
~ 41, 2359-65, Oct., 1949. 

Fuels—Their Present and Future Utilization, William M. 
Holaday, R. E. Albright, T. L. Apjohn, and L. R 
Steffens, API, Annual Meeting, Stevens Hotel and 
Palmer House, Chicago, Ill., Nov. 7-10, 1949. 


Garton, The Petr. 
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sectional hairpin 
heat exchangers . 


@ Brown Fintube’s interchangeability of parts, exacting design 
and precision manufacture has “‘licked’”’ obsolescence. 


The sections can be used in one bank after another — on different 
duties — and different products. A bank can even be broken up and the 
sections shipped to two or more plants, miles apart, re-assembled and 
reused. Sections not in use serve as “stores” for other sections on 
stream. They are never obsoleted by changes in duty or plant re-arrange- 
ments. You can use and reuse them until they are completely worn out. 
Estimates and quotations furnished promptly. Write for Bulletin No. 481. 








Sectional Hairpin Heat Exchangers 
Tank Suction and Line Heaters 


TH E BROWN F ] NTUBE C 0 Fintube Heaters for Bulk Storage Tanks 
& 


Indirect Process Air Heaters 


- . Fintube Heaters for Processing Tanks 
Elyria, Okéo Integral Welded Fintubes for Any Heating, 


Cooling or Heat Transfer Service 











NEW YORK ® BOSTON ® PHILADELPHIA ® WILMINGTON ® PITTSBURGH ® BUFFALO ® CLEVELAND ® CINCINNATI @ DETROIT * CHICAGO 
ST. PAUL © ST. LOUIS © MEMPHIS © BIRMINGHAM ® NEW ORLEANS ® TULSA ® HOUSTON ® LOS ANGELES ® SAN FRANCISCO 
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ow Available for Crane and Equipment Mounting 
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WITH “FACTORY-PROCESSED” 
NEW -GUARANTEED 6x 6's 


“Factory-Processed” trucks from Zeligson 
are the cream of the Army Surplus trucks 
that were preserved in Government storage. 
Chassis and engine are completely disassem- 
bled in our modern shops by skilled mechanics 





: and technicians; and the complete truck is 
: reassembled to factory specifications. 

Like many other contractors you will 

‘discover that only TANDEM ALL-WHEEL- 


DRIVE trucks will insure greater DEPENDA- 
BILITY on the highway or in the field, 
despite terrain and weather conditions which 
cause delays with single-drive equipment. 








GMC 6x6 with 270 cu. in. GMC engine, 5-speed 
Clark transmission, Timken tandem, 7.50x20 M & S 
tires. ; 





International 6x6 with 361 cu. in. Red Diamond 
engine, 5-speed Fuller transmission, Hendrickson 
tandem, 8.25x20 M & S tires. 





Diamond-T 6x6 with 529 cu. in. RAC Hercules 
engine, 5-speed Clark transmission, Timken tan- 
dem, air brakes, 9.00x20 M & S tires. 





NM Mack 6x6 with 707 cu. thermodyne 
engine, 5-speed Mack transmission, Timken tandem, 
air brakes, 10.00x22 M & S tires. 


in. 


Half cabs are available on above trucks for crane mounting. 


WRITE FOR LATEST COMPLETE 
MILITARY PARTS CATALOG 
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TRUCK and EQUIPMENT COMPANY 


To obtain more information on products advertised see page E-45 


SCHIELD “BANTAM” CRANES 
AND OTHER CONSTRUCTION 
EQUIPMENT. 


TULSA 


E-15 





Air 
Conditioning? 


Process? 








ow t 
RIGHT Answer to your 


The right ratio of surfaces— the right materials—the right velocities 
—the right proportion between coil area and depth . . . there are 
dozens of factors that affect the efficiency, maintenance and service 
life of heat-exchange coils. 


For best performance in your own application, the practical 
approach is to take full advantage of the unequalled engineering, 
research and design skill—the unequalled manufacturing and testing 
facilities— which Aerofin offers you. 


To get the right answer — ask the Aerofin man. 


AEROFIN CorrorATION 


410 South Geddes St. SYRACUSE I, N. Y. 





NEW YORK * BOSTON * CHICAGO * CLEVELAND * DETROIT * PHILADELPHIA °* DALLAS 
SAN FRANCISCO * MONTREAL * TORONTO 


To obtain mere information on products advertised see page E-45 THE PETROLEUM ENGINEER, June, 1951 





adie the trade 


marks “tt” and “TUBE-TURN’ are 
applicable only to products 
of TUBE TURNS, INC. 


IPING PERMANENCE is always important but now, more than ever, any 
| geo of piping should be leakproof, maintenance-free and have 
extra long life. A piping system, big or small, is only as strong as its weakest 
component. That’s why welding fittings, for example, should be specified 
with care. 

TUBE-TURN Welding Tees are drawn from seamless tubing to a barrel shape— 
the shape every tee wants to assume under pressure. This feature, together 
Write Dept. K-6 for free with the generous crotch radius and thickness, explains why TUBE-TURN 
an ee Welding Tees withstand more pressure without yielding. Bursting pressures 
ing and flange materials. obtained in tests of representative fittings have averaged more than 25% 
aigher than required by standard codes. Here’s extra quality at no extra cost. 
Get in touch with your nearby TUBE TURNS’ Distributor. You'll find one 
in every principal city. 
“Be sure you see the double tt” 


TUBE TURNS, ING. ‘30:1 
® @ KENTUCKY 


DISTR 1 OFFICES: New York + Philadelphia « Pittsburgh ».Chicago » Houston + Tulsa » San Francisco + Los Angeles 
TUBE | RNS OF CANADA LIMITED, CHATHAM, ONTARIO...A wholly owned subsidiary of TUBE TURNS, INC. 





Piping fabricators economize 
with TUBE-TURN Welding Fitting: 





Ingenious fabricators cut two 180-degree TUBE-TURN 
Welding Returns in half, welded them together to make 
this unconventional expansion joint. It’s being installed 
in a location where space is at a premium. 


Here a 45-degree TUBE-TURN Elbow was cut to an odd 
angle, then matched perfectly with the pipe. Welders 
know they can count on true circularity with TUBE-TURN 
Welding Fittings—an important advantage in the field. 


TUBE TURNS, INC., Dept. K-6 


224 East Broadway, Louisville 1, Kentucky 


Company . 
Nature of Business 
Addre $$ 


City 


Pressures in this gasoline plant piping are high, but lines 
welded with TUBE-TURN Welding Fittings are permanent 
and leakproof. Each fitting is given no less than 15 
visual and instrument inspections during manufacture. 


) Light 
band 


matel 


) Cuts | 
ditior 
steel 
pipe ¢ 

) Alwar 
plete 
positin 
draun 
ways 

Variety of TUBE-TURN Welding Fittings makes fabrica- from | 
tion swift and easy. Tube Turns, Inc. has the world’s 
most extensive line of welding fittings and flanges. 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 


DISTRICT OFFICES 


New York Houston 
Philadelphia Tulsa 
Pittsburgh San Francisco 
Chicago Los Anseles 


Manu: 
Oklah 


Patent 


“tt” ond “TUBE-TURN” Reg. U. 5. PAT. OFF. 








PA A OFF. 


ik aoteg io Hegel BE eh a SA Se wey ies 
LE i ta ate Si. ta ABE a, te 


Light Weight: Beveler, complete with 
band for 30” pipe, weighs approxi- 
mately 35 pounds. 


) Cuts out-of-round pipe without ad- 
ditional attachments: Flexible spring 
steel bands conform to out-of-round 
pipe as well as perfectly formed pipe. 


Always makes a perfect and com- 

plete square cut: Flexible band is 
positively locked in a true position 
araund the pipe and torch tip is al- 
ways the same distance and angle 
from the pipe. 


¥ ns 


Manufactured by Industrial Machine Compan 
Oklahoma City, Oklahoma, exclusively for C-R- 


Patent Pen Jing 





Crutcher-Rolfs-Cummings, 
ment to pipeliners with a 
machine at a low cost. 


Eliminates any irregular cuts at 
seam: When the cut is made it re- 
quires no grinding or dressing to pre- 
pare for weld. The pipe is ready for 
welding when the beveler is removed 
from the pipe. 


No large “bell hole” required: A 
“bell-hole cut’ can be made in a 
standard ditch with a little additional 
excavation. The beveler requires only 
6" to 8” clearance around the pipe. 


Beveling time cut to a minimum: 
The light-weight beveler can be set up 
on the pipe by one man, cut made 
and removed from the pipe in a frac- 
tion of the time required by other 
bevelers. 


Simple setup and operation: The 
band is either slipped over the end of 
the pipe or opened and put around 
the pipe, then latched with a throw 


handle. The beveler is then snapped 
on the band with two thumb latches, 
the torch lighted, and the driveshaft 
handle turned to make the cut. 


Operated safe distance from pipe: 
Nine-foot flexible drive shaft enables 
Operator to make cut without stand- 
ing immediately over torch. 


Single beveling unit: Operated on 
any size band from 8” to 36”. 


Bands require only small space fer 
transporting: A complete set of 
bands for 8” to 36” pipe may be 
“nested” to take up a minimum of 
space where various sizes may be re- 
quired. 


Savings in cost of equipment: The 
complete equipment to handle a 
range of pipe sizes from 8” to 36” 
costs far less than ary other type of 
beveling equipment. 


18 Years Pipe Line Construction Experience 


CRUTCHER ¢- ROLFS - CUMMINGS, INC. 


Pipe Line Equipmont and Supplies 


teleh pie), Mini > 73) 


TULSA, OKLAHOMA 


There’s no Match for C-R-C Equipment 
PLUS C-R-C Service and Experience 








CIP. 
THE LIQUID GO-DEVIL 


Shell Development Company, Incorporated 
50 West 50th Street, New York 20, N. Y. 


Please send me a copy of “Scip—The Liquid 
Go-Devil.” 


Name 





Company 





Address 





City 





* SHELL CORROSION INHIBITOR PROCESS 


(patented) 


—f—— 





— 


@ PREVENTS CORROSION ON NEW LINES 
@ CLEARS SCALE FROM OLD LINES 

@ MAINTAINS FULL CAPACITY FLOW 

@ HAS NO EFFECT ON PIPED PRODUCTS 
@ SURE PROTECTION AT LOWEST COST! 


Products amounting to many millions of barrel-miles 
per day are now transported at full capacity in 

pipe lines kept free from scale by SCIP. The dollars- 
and-cents savings pay for a SCIP installation many 
times over in the course of a year’s operation. If 
your lines are not delivering full capacity because 

of corrosion, be sure to fill out and mail the coupon 
for Shell’s booklet, “SCIP, The Liquid Go-Devil.” 
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* In 1865 completion of a successful four-mile line marked the beginning of the ( ast 
pipedine industry. Today, more than 156,000 miles of line help to keep the cost of 


petr@leum products down, and to bring their benefits to people everywhere. That’s 


ying to be recognized as the industry's leading source of portable pumping units. 


GAO PUMP & GUM G. CO. creer orice. 12s sxoAbwar, new ors 


Shrevélrt : W. L. SOMNER CO., 419 Lake Street + Los Angeles: 2529 Chambers St., Vernon - Western Canada: Lufkin Machine Co., Ltd., Edmonton, Alberta 





Lovel Off Pumping Costs 


WITH DEPENDABLE ENTERPRISE DIESELS 


Dxtynsr=e Loh 


rr 
ny 
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Enterprise Diesels, Dual-Fuel 

and Spark Ignition Gas Engines, 
stationary and portable, are built in 
a wide range of models from 

68 to 1755 HP. Generator sets to 
1250 KW. Turbocharging available 
on most models. 


mterprise 


STATIONARY 


Diesels 





Three Enterprise Dual Fuel Engines move 
crude 1/3 faster, with a savings of 80% to 
90% over former fuel costs for one of Cali- 
fornia’s largest oil producers. 


Rugged and reliable, Enterprise Diesels are designed and built to cut 
power costs all along the line—from drilling rig to pipe line terminal. 
Modern installations of these medium and slow speed diesels are pro- 
viding exceptional pumping service on a continuous, round-the-clock 
basis. Contributing to their high economy of operation are 1) simplic- 
ity of connection and control, 2) high torque at all speeds, 3) elimina- 
tion of transmission losses, 4) adaptability to crude and residual fuels, 
and 5) smooth, vibration-free operation—even under excessive load. 
They provide the flexibility that’s needed, too, using Diesel oil, crude, 
natural gas or dual-fuel. For your next diesel power job, investigate 
Enterprise—better built for longer life at lower costs. 


The Choice of Power Experts 


ENTERPRISE ENGINE & MACHINERY CO. 


A Subsidiary of General Metals Corporation 
18th & Florida Streets, San Francisco 10, California 
Offices in Principal Cities 
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18.000 B/D At the service of refiners: — Foster Wheeler's extensive know- 
how is available for the design and construction of all types 


of crude distillation units—both large and small. 


A detailed description of a recently completed 63,000 bar- 
rel per day crude unit was presented in the April issue of 
Heat Engineering. Copies are available on request. Write for 
HE-4-51 to: , 


"im FOSTER WHEELER CORPORATION 





165 BROADWAY, NEW YORK 6, NEW YORK 





more than 500 process units designed and constructed 
by Foster Wheeler 














you’re leaving the refinery.. 














Fe od 





ro ote bet TA 


..if’s a comforting feeling to know fhat those process units 
out there were designed ‘right’... were built ‘right’. ..and 
have a record of proven dependability. 


The two two-stage crude distillation units in the photograph 
were designed and constructed by Foster Wheeler in 1931 
and they’re still running ...every day. 
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Ww FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 
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One of a Series of Interest to the Petroleum Industry * 











J. J. Mikita Appointed 
Director of Du Pont 


Petroleum Laboratory 


February 1, 1951 marked the beginning 
of J. J. Mikita’s second term as director 
of the Du Pont Petroleum Laboratory. 
He previously held the post from Sep- 
tember 1946, when he first joined the 
Company, until October 1949. 





Since then he has served as assistant 
technical manager at the Wilmington 
Office. His return to the laboratory was 
prompted by the expanding activity of 
petroleum chemicals research being 
carried on at the new quarters. 

Mr. Mikita was graduated from Penn 
State College and received his Masters 
Degree in mechanical engineering 
there in 1933. He continued at Penn 
State as a research assistant until 1936, 


DU PONT COMPLETES 





NEW 
PETROLEUM LABORATORY FACILITIES 


Buildings House Main Research Activity 
of Expanding Du Pont Petroleum Laboratory 


To accommodate the rapid expansion of Du Pont’s petroleum research work, 
major additions to the Petroleum Laboratory set-up have recently been com- 
pleted at the Chambers Works in Deepwater, N. J. These additions consist 
of several structures, designed especially for petroleum research. 


a as 





Main laboratory building has a monitor top which houses fuel, air, water and electric lines. Adminis- 
trative offices, conference and reception rooms are located in two-story front section. Remainder of 
building is devoted to engine testing compartments and general service equipment. 


In addition to the main building, which 
houses the offices and test engine 
rooms, there is a complete fuel blend- 
ing unit and tank farm. Also an en- 
larged garage with maintenance facili- 
ties for the road-test fleet. Construction 
was started in August 1949 and today 
all units are equipped to operate at full 
capacity. 








when he joined the Texas Company as 
an engineer. There he became associ- 
ate director of research before joining 
Du Pont in 1946. 








Laboratory Conferences 
Coordinate Research 


Close cooperation by the laboratory 
staff is an important factor in Du Pont 
petroleum research. Here Mr. Mikita is 
discussing test results with the engi- 
necring group. Meetings like this speed 
up laboratory operations as well as 
plans development. They also give 
each engineer an opportunity to con- 
tribute to the various projects. 
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Activity ranges all the way from 
basic research on combustion problems 
to development of additives for jet 
fuels. It includes the design and con- 
struction of special test engines and in- 
strumentation on road-test automobiles. 


FUNCTIONAL DESIGN 

The main building was developed with 
an eye to comfort and efficiency as well 
as to the safe handling of fuels and 
exhaust gases. Twenty-six stands for 
mounting test engines are distributed 
through eight rooms. On them, engines 
ranging from small single-cylinder test 
engines to the largest truck diesels can 
be operated. 

Many of the stands are equipped 
with dynamometers for absorbing and 
measuring engine power. They carry 
extensive instrumentation. For added 
safety and comfort, the operating con- 
trols and instruments are mounted on 
panel boards at a distance from the en- 
gines — frequently outside the engine 
room, 

In addition to complete engine test- 
ing facilities, the main building con- 


tains air-conditioned 
CONTINUED ON 
PAGE 3 


offices and con- 
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Today’s Engines Help Develop Tomorrow’s Fuels 


Stock engines representing standard car makes are used for research on fuel per- 
formance at the Du Pont Petroleum Laboratory. Mounted on stands in this multi- 
cylinder engine testing room, they are connected with dynamometers and other 
testing devices. Special instrumentation—on panels outside the room—records the 
performance of each engine. The results of these tests are the bases for findings that 
lead to improved fuels and lubricants and better engine performance. There are 

) multi-cylinder engine rooms in the new laboratory—additional rooms in the 


old buildings. 





| Complete Storage and Blending Facilities 











THIS ORDERLY AR- 
RANGEMENT of pipe- 
lines and blending 
pumps in the transfer 
and blending build- 
ng simplifies blend- 

g operations. To as- 
ire safety and accu- 


icy, each pipe 
early identified. 


is 


THE NEW TANK FARM has 
a storage capacity of more 
than 60,000 gallons. Each of 
its 12 tanks can be used for 
storing a different fuel. Lo- 
cated a safe distance from 
the main building, the farm 
is connected to the fuel trans- 
fer and blending building by 
a system of pipelines which 
permits complete blending 
flexibility. 












Safety and Comfort 
Featured in New Du Pont 
Laboratory Buildings 


Fuel lines .. . exhaust gases... electric 
wiring .. . high pressure air lines! Put 
them all together, and they can spell 
trouble—unless careful handling keeps 
them functioning safely. Special atten- 
tion was paid to the design of the labo- 
ratory buildings so as to virtually elimi- 
nate danger and trouble from any of 
these sources. 

To isolate these services, an enclosed 
area running the length of the labora- 
tory was built on the roof. Fuels and 
electrical services are routed to the en- 
gine room through concealed ducts. 
Engine exhaust, coolant and _ spilled 
liquids are collected in a sealed trench 
which passes under the floor. Special 
pumping equipment keeps them mov- 
ing out to safe disposal facilities. A 
complete change of air in each engine 
room is provided every 3 to 5 minutes. 





Built-in ventilation control and fire protection, 
important features of the laboratory design, 
are frequently checked to assure safe operation. 





Many control panels are located in this corridor 
—outside of the engine rooms. Test stands are 
equipped with an automatic device to stop the 
engine if unsafe conditions develop. 
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As a double 
check, a warning 
is flashed by this 
clearly visible 
panel should 
anything go 
wrong with the 
ventilating sys- 
tem or other pro- 
tective equip- 
ment. 
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On this control panel are dials and 
instruments to register all significant 
details of an engine’s performance. 
Variations in the performance of 
fuels can be accurately charted. The 
engine itself can be observed by the 
operator through the recessed win- 
dow in the center of the panel. 


An indicator chart tells this labora- 
tory technician the pressure being 
generated in the combustion cham- 
ber of a_ single-cylinder engine. 
Through recording instruments, the 
engine actually writes its own story. 








Du Pont Designs and Builds Special 
Instruments for Petroleum Research 


ELECTRONIC INSTRUMENTS for engine testing are developed and assembled in this laboratory 
workshop. This work includes some of the special instrumentation and apparatus built into the test 
flee! cars, as well as the intricate control panels for laboratory test engines. The Petroleum Labora- 
tory also has its own machine shop and engine overhaul room. 





BASE OF OPERATIONS 
FOR DU PONT TEST FLEET 


This brick structure, near the new laboratory 
building, is the garage headquarters for the 
Du Pont east coast passenger car test fleet. 
Many standard makes are represented in the 
28-car fleet. Equipped with special instrumen- 
tation, the cars are essentially on-the-road re- 
search laboratories. 


Complete servicing and overhaul facilities are 
installed in the garage. Special equipment 
keeps testing devices of the cars tuned to a 
high degree of accuracy. 








New Lab Facilities 


ference rooms for laboratory personnel. 
It also houses the many auxiliary sery- 
ices needed for operating the labora- 
tory... plus a lunchroom for those who 
do not make use of the plant cafeterias. 


COMPLETE SERVICE FACILITIES 


To keep research work progressing 
satisfactorily many extra services are 
needed. For convenience and efficien- 
cy, provisions for these are built into 
the main laboratory wherever possible. 
There is an overhaul shop for rebuild- 
ing engines and a machine tool room 
for turning out special engine parts. 
For routing 18 fuels from the blending 
building to any of the 26 test engines 
there is a special piping system which 
supplies the necessary flexibility for 
experimental work. 

From the compressor room comes 
dry and oil-free air for supercharged 
engines, as well as air and vacuum 
service for various instruments. The 
laboratory has its own electronic shop 
where new instruments are developed 


and repairs are made. 
OVER 
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New Lab Facilities 


SIMULATES REFINERY 

The blending building and tank farm 
are similar to those found in refineries. 
Twelve storage tanks give the tank 
farm a capacity of more than 60,000 
gallons. Racks provide additional stor- 
age for 360 fifty-five gallon drums. 

In the blender building, tetraethyl 
lead and other additives can be <adiy 
blended with any combination of fuels 
from the main tanks. These fuels can 
be dispensed directly to test-car refuel- 
ing pumps or to the laboratory fuel 
distribution room. 


WORK IN PROGRESS 

\n enlarged research program is al- 
ready under way in the new facilities. 
[t includes work on fuel storage 
stabilizers and additives for making 
lube oils more suitable for modern 
high-speed engines. Studies of basic 
combustion problems have been ex- 
panded and are aimed at discovering 
new methods of suppressing knock. 

















Dr. W. S. Calcott Directed 
Early Research on TEL 


In 1922 the Du Pont Company ac- 
cepted a challenge to manufacture 
tetraethyl lead safely. The intensive 
study and exhaustive experimental 
work that followed was under the able 
leadership of Dr. W. S. Calcott of the 
Du Pont Jackson Laboratory. 

\s a result of this work, Du Pont was 
successful in perfecting a process for 
producing tetraethyl lead which con- 
tributed important features toward 
maintaining the excellent safety record 
subsequently established in the manu- 
facture of this product.The basic tech- 
niques developed by Dr. Calcott and 
his associates are stil in use today. 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division 
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Continuous Tests Show Way 
to Product Improvements 


Tested in use, in storage, in idling en- 
ines, and in combination with other 
uels or lubricants—every Du Pont ad- 

ditive must pass a comprehensive 

schedule of tests before it is made 
available to the industry. 

Constant evaluation of product char- 
acteristics sometimes leads the way to 
the development of new and better 
products—another important contribu- 
tion of Du Pont research. 

Exploring basic combustion chamber 
reactions is a continuing job at the Pe- 
troleum Laboratory. It is helping to 
pave the way for future improvements 
in fuel antiknock additives. Problems 
are first studied in the laboratory and 
then taken out on the road where they 
can be studied under varying driving 
conditions. Seven of the laboratory's 








Chemical analysis of fuel components and re- 
actions is among the steps constantly employed 
in the development of petroleum additives. 


28 cars are specially equipped to do 
this work. 

In connection with gasoline, Du Pont 
research contributed to an effective 
metal deactivator as well as several 
antioxidants for increasing stability. 








How Du Pont Research 
Aids Petroleum Refiners 


To help refiners in the economical and 
efficient use of current additives is one 
of the primary aims of Du Pont pe- 
troleum chemicals research. Another is 
the development of new fuels and 
lubricants. To accomplish these things, 
the program is unusually broad. 

It includes the work of test fleets— 
both passenger cars and heavy-duty 
trucks—as well as laboratory studies. 

For on-the-spot assistance, five con- 
veniently located field laboratories are 





Refinery research groups find it helpful to at- 
tack their problems in joint meetings with Du 
Pont petroleum specialists. 


Petroleum ( 


New York, N. Y. 


District Chicago, III. 
hag Tulsa, Okla. 
@ Wilmington 98, Delaware Offices: }) Houston, Texas 


Los Angeles, Calif. 





prepared to conduct special investiga- 
tions on your own fuels, as well as help 
with treating and blending problems. 

In addition, many of the findings of 
Du Pont’s vast company-wide research 
program have valuable application in 
the petroleum industry. Neoprene, ex- 
plosives and finishes are outstanding 
examples. 


LITERATURE AVAILABLE 


The following is a partial listing of free 

Du Pont bulletins, reports, booklets 

and aids available to you. Address re- 

quest to your nearest Du Pont Pe- 
troleum Chemicals Division District 

Office. 

Working with the Petroleum Industry 
—information about Du Pont’s TEL 
manufacturing and research facili- 
NS Rare . Serial A-8620 

Tank Talk—a 52-page, pocket-sized 
booklet written for the men who 
actually enter and clean gasoline 
storage tanks....... Serial A-1134 
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Better Things for Better Living 
... through Chemistry 


themicals 


Wilmington, Del. 




















District Chicago, III. 
Lab aed Tulsa, Okla. 
aboratories: } Houston, Texas 


El Monte, Calif. 


IN CANADA: Canadian Industries Limited — Toronto, Ontario — Montreal, Quebec 





er rere re ee ee ee eee 





s & Comp 


y (Inc.) 
Printed in U. S. A. 


THE PETROLEUM ENGINEER Reh ming and 


Gas Processing SECTION 





JOHN ZINK 


BURNERS 


Can t be bea t for Ga soline Plant Jsoi lers! 





















SERIES VBM 
GAS & COMBINATION GAS 
& OIL BURNER 


They permit the release of more units per cubic foot 


of furnace volume. 

They are the first really satisfactory combination gas 
and oil burners for vertical firing. 

They permit perfectly even distribution of heat in the 
furnace. 

Any gaseous fuel at pressures in excess of five pounds 
may be burned perfectly satisfactory. 

Any commercial fuel oil may be burned when prop- 
erly prepared. 

Extreme simplicity of design and ease of control pre- 
vent operational difficulty. 

High sulphur content gases may be burned without 
port stoppage. 

They give maximum duty with a minimum of furnace 
draft. 





Pacnine Gand as “ REQUIREO- 

















SERIES “ST” 
AUXILIARY GAS BURNER 


Ce OE =i‘ 


Foolproof, Windproof, Rainproof and Blowout 
proof. 

ae Operates on all pressures—Few ounces to 50 Ibs. 

Sharp stiff cylindrical flames at low excess air. 

100% primary air with 8-1 turn-down range. 

Ideal Blowout proof pilot for larger burners. 





DEALERS: J. ARTHUR MOORE, 342 Madison Avenue, New York; S. L. O’NEILL, 
Omaha, Nebraska. 

EGGELHOF ENGINEERS: HOUSTON, Box 1743; CORPUS CHRISTI, oO. 
Box 3276; SAN ANTONIO, 1013 Avenue 3: O-UBBOCK, P. O. Box 1174; DALLAS. 
4803 Lemmon Avenue; NEW ORLEANS, P. O. 9097; SHREVEPORT, P. O. 1055. 
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Tulsa, Oklahoma 





4491 South Peoria 




















CHLORINE HYDROFLUORIC AGI 
CAUSTic> AVIATION GASOLINI 


SULFURIC ACID? 


LIFT-PLUG VALVE 


IS SPECIFICALLY DESIGNED FOR 
THESE AND OTHER DIFFICULT SERVICES 


Test this great new valve in your most difficult service. See for yourself 
how easily it operates and how tightly it seals, yet it requires no 
lubrication. No periodic maintenance. No danger of product contamina- 
tion or clogging of metering equipment. No lubrication expense. It 
combines the best features of gate and plug valves with new Cameron 
innovations: 


error and expense of lubricant maintenance. quarters of a turn of the operating wrench. 


PRESSURE SEALING—when plug is seated, line pressure auto- 
matically forces seat into tighter engagement with plug — body dis- 
tortions do not affect the seal. 


SEPARATE, RENEWABLE SEAT: Pressure-created body deflections 
and line strains cannot destroy the geometry of the fit between 
sealing surfaces because they cannot be transmitted to the 
separate seat. 


1. NON-LUBRICATED — no grease of any kind required to effect a seal; b 
prevents contamination of line products; reduces chance for human > LIFT-PLUG ACTUATOR lifts, turns and reseats plug in only three 


3. UNIQUE LIFT-PLUG ACTUATOR —a novel mechanical design which 
lifts, turns and reseats plug in continuous turn of a lever. 


4. RENEWABLE SEAT AND PLUG — easily replaced; permits any desired 
trim for specific services. 


5. REPAIRS ON THE JOB—can be completely overhauled without 
removal from line; no special tools or skill required. 


6. EASY OPERATION — requires less operating effort than other valve 

designs. R RKS INC. 
7. FORGED STEEL — all parts, including body for most sizes, are i ON wo ‘i 

press or drop forged from specification materials. P. O. BOX 1212 HOUSTON, TEXAS 


Your inquiries are invited. Complete details will be gladly sent on 
request. ; EXPORT: 74 TRINITY PLACE, NEW YORK, N. Y. 


WEB WILSON (70€(/O001%7 TONG DIES 
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SS-40 Hyper 
A. P. I. 3. 


LINK-BELT COMPANY 
Indianapolis 6, Dallas 1, Houston 1, Los 
Angeles 33, New York 7. Distributors in 
all fields. 12,431 


B-86 - To obtain more information on products advertised see page E-45 











Link-Belt $S-40 Hyper 


» THE LONG LIFE 
\ ROTARY CHAIN 


It isn’t chance that delivers the kind of chain you need for high 
\ rotary speeds—it’s advanced engineering and manufacture. 
Every piece of Link-Belt A. P. I. Chain is built to meet these 


\ requirements. 


BUSHINGS Machined alloy steel—case hardened 


for greatest wear resistance— ground internally and exter- 


nally to precision accuracy. 


ROLLERS Alloy steel—heat treated for maximum 


wear resistance; shot peened for greater fatigue life; close 


tolerances for smooth, easy movement. 


PINS Forged alloy steel, precision ground, cadmium 
plated. 


SIDE BARS Selected alloy steel—heat treated. 


Pitch holes finished to precision limits with size and pitch 
accurately controlled. 


LINK 


CHAINS and SPROCKETS 
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Now...Even Simpler Counterweight 
Adjustment / 














| 


Quicker than ever; only two 
nuts to loosen on the weight 
assembly of most models. 
Note also that one crank 
position is sufficient for all 
counterweight adjustments. 






















Socket wrench is applied here 
to turn pinion. Action of pinion 
(geared to rack) shifts the 
weight to desired point. 


When first presenting its Series 50 
pumping units, Bethlehem introduced 
the simplest, easiest, safest counter- 
weight adjustment ever devised for 
this type of machine. It was a feature 
that had thoroughly proved itself under 
many gruelling tests . . . and one that 
continued to prove itself in the field, 
where it met with immediate success. 

And now—adjustment of the weights 
has been further simplified by using 
only two binding bolts per weight on 
units through the 54-in. stroke, three 
bolts on units with 64-in. stroke, and 
four bolts on units with 74-in. and 
86-in. stroke. In all cases these bolts are 
“in line’’ so that they are even more 
accessible than on the earlier models. 

The operator, after loosening the 
bolts, merely applies his socket wrench 





LW 






to the end of a pinion shaft. He moves _ climbing or scrambling. The operator 

the wrench gently, with little or no stays on the ground, and there's 

effort, and the weight shifts position. nothing that can fall from the unit 

Numbered graduations on the crank, — and hurt him. 

and an index on each outer counter- For more details, call Bethlehem 

weight shell, facilitate adjustment. Supply—the office or store nearest you. 
It’s all so effortless and safe! No —_ Information will be furnished promptly. 


BETHLEHEM SUPPLY COMPANY 


General Offices: 21 E. Second St., Tulsa, Okla. 
West Coast Headquarters: Los Angeles, Calif. 
Export Distributor: Bethlehem Steel Export Corporation 

















You can read all about 


‘em—if you want fo 






Notice the greater clearance — this means 
faster running in fluid. 


© Longer sealing element — for leakproof 
pack-off. 














These BIG interlocking slips hold fast on any 
casing without casing: damage. 


This removable ram-adapter cuts down 
knock-out time. With either rotary or cable 
tools, you can drill out or knock down a Lane- 
Wells Bridging Plug in 4 to 6 hours. 


Positive pack-off right where you want it, as 
long as you want it — resists pressure from 
above or below. Under normal conditions, 
Lane-Wells Drillable Bridging Plugs have 
successfully withstood differential pressures 
as high as 10,000 p.s.i. 


Jomovrowd Toots -Today / 





Ask Your Lane-Wells Man/ 


Los Angeles + Houston + Oklahoma City + Lane-Wells Canadian Co. in Canada + Petro-Tech Service Co. in Venezuela 


General Offices, Export Office and Plant + 5610 So. Soto St. * Los Angeles 58, California 





McEvoy and Newman-McEvoy Gate Valves are avail- 
able everywhere in all sizes and all working pressures 


normally required in oil production. See Composite 
Catalog or write for illustrated Catalog 51. 


COM PANY 


TEXAS AND MILBY ST. e P. O. BOX 3127 © HOUSTON 1, TEXAS 


Export Representative: E. F. Gahan, Inc.; 
Room 1223, 500 Fifth Avenue, New York, N. Y. 
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“big-little” rig that is 


completely packaged and completely 
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UNMATCHED 


portable has been added to Emsco’s famous 
PORTABILITY 


line of “G” rigs. It’s the new GB-800. It retains all of the field-proven 


features of the ““G” rigs. In addition, it gives you these advantages: 








Never has a rig of this 
horsepower been so com- 
pletely portable . . . so 


Greater operating economy. @ Drawworks friction clutches lo- wilt afb atts a tk 

Reduction in hole-to-hole down- cated on outboard ends of and tear down! 
time. shafts. In the flat set, one-pack- 
foi ? " age rig, with drawworks 
Drawworks, engines and com- ad Ss Re gE valve = cuien in compounding 
pounding transmission mounted Wols Gt criller's position. transmission mounted on 
on a common skid, or as a sin- @ Large diameter drum. a common skid, it is never 
gle-step, two-package unit. . ’ necessary to break chains, 
. 2 . . e Two or three-engine compound oil lines or air lines. In 
Simple, easy and fast means ing transmission. the stair-stepped, two- 
of removing and installing @ Optional built-in sand reel package rig, only the 
engines. ‘ in-put drive has to be dis- 
: @ Optional Emsco auxiliar connected in moving the 

Yy 


Clean design that permits 
cradling of entire unit in the 
substructure. 


in line and individually-driven 
mud pump drives located at 
back of engine compound. 


Totally enclosed, positive pres- 
sure lubrication system. 


brake package, dynomatic. or 
hydromatic. 









rig. 

The GB-800 is designed 
throughout to give you 
the most in portability 
and operating efficiency. 
For specifications and op- 
erating details call CON- 
TINENTAL, or write for 
new Emsco “G” series rig 
bulletin. 











“SERVING THE OIL°AND GAS INDUSTRIES” : 
THE CONTINENTAL SUPPLY COMPANY, 7 
General Offices: Dallas, Texas “4 
THE CONTINENTAL SUPPLY COMPANY, LIMITED, 
Calgary, Alberta — 7 
TF Export Division: THE CONTINENTAL SUPPLY-CO., INC. == 
fos 2 30 Rockefeller Plaza, New York 20, N. Y. S| 
& Se Representatives: Argentina, Bolivia, Brazil, Chile, Colombia, reneens 
eer ! Engjond, Peru, Trinidad, Uruguay, Venezuela 
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EMSCO DERRICK & EQUIPMENT COMPANY 





Houston, Texas @ LOS ANGELES, CALIFORNIA @ Garland, Texas 
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of DISTRIBUTION 
.---in keeping with the product. 














Main Office and Plant, Las Metos, Cale 


Distributed by The National Supply Co. Export: The National Supply Export Corp., 
30 Rockefeller Plaza, New York 


Co-Distributors: Berry Supply Store, Beacon Supply Co., Industrial Supply Co. 





for the steady grind 


—and steady it is these days. Now as never 
before, working parts in drilling equipment 
need the strength and stamina of alloy steel. 


Uniform response to heat treatment enables 
alloy steels to combine a high degree of core 
toughness and hard, wear-resisting surface. 
Thus, parts made of Republic Alloy Steels 
resist abrasion and wear. They withstand the 
stresses and strains of deep drilling. They 
stand up under severe service. 


Why not let Republic’s 3-Dimension Metal- 
lurgical Service help you insure against loss 
of time and revenue because of drilling 
break-downs. These field, mill and laboratory 
metallurgists will see that the right alloy steel 
analyses are applied to your specific needs. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


‘Other Republic Products include Casing—Tubing—Line Pipe—Upson Studs, Bolts, Nuts and Rivets—Electrunite Boiler Tubes 
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Main Office and Plant. Sas Hietos, Calif 


Distributed by The National Supply Co. Export: The National Supply Export Corp., 
30 Rockefeller Plaza, New York 


Co-Distributors: Berry Supply Store, Beacon Supply Co., Industrial Supply Co. 








for the steady grind 


—and steady it is these days. Now as never 
before, working parts in drilling equipment 
need the strength and stamina of alloy steel. 


Uniform response to heat treatment enables 
alloy steels to combine a high degree of core 
toughness and hard, wear-resisting surface. 
Thus, parts made of Republic Alloy Steels 
resist abrasion and wear. They withstand the 
stresses and strains of deep drilling. They 
stand up under severe service. 


Why not let Republic’s 3-Dimension Metal- 
lurgical Service help you insure against loss 
of time and revenue because of drilling 
break-downs. These field, mill and laboratory 
metallurgists will see that the right alloy steel 
analyses are applied to your specific needs. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES « CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


Other Republic Products include Casing—Tubing—Line Pipe—Upson Studs, Bolts, Nuts and Rivets—Electrunite Boiler Tubes 
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“You say 





TCC ALL 


4 - tell me why! 


All right — here’s why. There are four good reasons. First, 
there’s curve quality. That means curves which faithfully 
record every formation change of any significance. Lane- 
Wells assures you these accurate, dependable curves 
through advanced equipment — instruments sensitive to 
every significant down-hole variation, instruments care- 
fully calibrated to produce highly repeatable responses. 
Then, you have accurate depth measurements. You know the 
importance of those, and you know, too, that Lane-Wells 
measurement accuracy is tops in the field. And finally, you 
know the vital importance of operating experience. Lane- 
Wells has run more than 36,000 radioactivity well logs; 
Lane-Wells men know the problems of practically every 
active oil field. That experience can be a great help to you 
on your job, particularly in the matter of interpretation 
where local conditions produce unusual responses. 

Add them all together — equipment, accuracy and 
experience — and what do you have? Better results with 
Lane-Wells Radioactivity Well Logging. 


Tomorrows Toots Today / 


ASK YOUR 


° ¢ Oklah Ci 
6 Sal Offices, Export Office Los Angeles + Houston ahoma wd 
and Plant . 5610 So. Soto St. Lane-Wells Canadian Co. in Canada 
los Angeles 58, California Petro-Tech Service Co. in Venezuela 











fore whit WE mean ty 
ry DESIGNED FOR YOUR JOB 


The new Allis-Chalmers tractors are not merely new models incorporating refinements of existing 


ideas ... they are new from the ground up . 


. . without compromise anywhere in design or material. 


They are the answer to your demands for tractors that will give you outstanding performance 
on a variety of applications — whatever those jobs may be. 


Behind the design are your own ideas. . 


. and those of your operators and mechanics . . . com- 


bined with the vast experience of Allis-Chalmers. Check the following outstanding features! 


POWER TO SPARE—A large untapped reserve (up to 1/3 
of peak available hp.) assures easier going on toughest work 
— longer engine life, less servicing. Moreover, it has been 
proved that General Motors 2-Cycle Diesels are unmatched 


in 1 lugging ability; they build up torque faster and higher 
. hold it longer. 


MATCHED POWER TRAIN ASSEMBLIES — Each and 
every part of the power train — from master clutch to final 
drive — has more than enough capacity and strength to 
handle any load it was ever meant to carry. Bigger clutches, 
booster steering, double-reduction final drives, all add life — 
get more work done. 


REVOLUTIONARY SHIFT PATTERN —A quick, one-lever 
shift from any forward speed to any reverse position saves 
shifting motion and time — smoother and easier, too. 


POSITIVE BALANCE — Tractors work equally well with 
any equipment — drawn or mounted. There’s greater stabil- 
ity and traction with more track on the ground and lower 
structural weight. Main and truck frames are heavier, truck 
frames longer . . . idlers are bigger, and both idlers and 
sprockets lowered . .. all steel construction throughout. Up 
to 50 percent more ground clearance! 


The Newest, Finest Tractor Line on Earth! 


102 drawbar ' hp. 
27,850 fb. 
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Hydraulic Torque Converter Drive 


DESIGNED FOR YOUR JOB 
» BUILT TO “TAKE IT” 
EASY TO OPERATE 
“0b. EASY TO SERVICE 


To obtain more information on products advertised see page E-45 














TO HELP YOU 0 POSSIBLE COST 
















c A complete line of proved TRET-O-LITE de- 
| hydrating reagents, designed to correct your 
emulsion problems, economically. 













The effective KONTOL Corrosion Inhibitors, 
in both liquid and stick form, designed to pre- ; 
vent the corrosion of sub-surface and other 24, 
production equipment. 


The TRET-O-LITE reagents designed to miti- 
gate oil-in-water problems, — effective stream 
pollution preventives and sources of savings 
in salvaged oil. 


The TRET-O-LITE Scale Preventives, especi- 
ally developed to prevent production diffi- 






culties encountered when hard-water scales 





are a problem. 
The SOLVO, PARASOL or PARID paraffin 
Z reagents, with solvent and detergent proper- 
aa ties, are often economical answers to an 


annoying paraffin problem. 





A large staff of trained treating service engi- 






neers, located in or near every oil field, 






always ready to advise and assist you with 






your production problems. 
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TRETOLITE Qe COMPANY 


Ss 


Chemicals for the “Pourre con” Petroleum Industry 
SAINT LOUIS 19, MISSOURI LOS ANGELES 22, CALIFORNIA 


Pay SAL nt nateaab ver 
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* DESALTING * CORROSION INHIBITION « SCALE PREVENTION * WATER DE-OILING + PARAFFIN REMOVAL 






To obtain more information on products advertised see page E-45 
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MANY OPERATORS USE 
THE SCHLUMBERGER 
ELECTRICAL LOG 

AS AN AID 

IN DETERMINING 


THE DEPTH 
AT WHICH 
A “FISH” IS LODGED 


Because the electrical resistivity of steel is many times less than that of the 
ground, anomalies on the electrical log caused by lost drill collars, joints of drill 
and parted casing are very definite. It is possible to save many hours 
on a fishing operation by appropriate use of the Schlumberger Electrical Log. 

The next time you are faced with a fishing operation, 


call your Schlumberger Engineer. 


Schlumberger’s progressive policy of research 
and engineering continues to provide advanced 
services to the oil industry. 


SCHLUMBERGER WELL SURVEYING CORPORATION e HOUSTON 








CASING HEAD HOUSINGS CASING HEAD SPOOLS FITTINGS 


RAM-TYPE TUBING HEADS LOCK-SCREW TUBING HEADS _ LIFT-PLUG VALVES 





FLOW WINGS 


ADJUSTABLE-POSITIVE CHOKES 
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Here are three good reasons why more and more pro- 
duction men are switching to Cameron Forged Steel Christmas 
Trees exclusively: (1) A Superior Product: Every unit in the 
assembly is of close-grain, high tensile strength, forged steel 

. the only Christmas tree available in 100% forged steel. 
(2) Economy: The Cameron shops are tooled up for mass 
production . . . from steel billets to finished products . . - 
of a wide selection of well head equipment. This everything- 
under-one-roof plan results in manufacturing economies which 
are passed on to the customer. (3) Undivided Responsibility: 
Whereas the responsibility for proper operation and servicing 
is divided among several manufacturers whose products may 
be used in a Christmas tree assembly, Cameron assumes the 


full responsibility for the All-Cameron tree. 


Complete details on all Cameron products are carried 


in your Composite Catalog, or literature will be gladly sent 


on request. 


CAMERON IRON WORKS, INC. 
P. O. BOX 1212 HOUSTON, TEXAS 


EXPORT: 74 TRINITY PLACE, NEW YORK, N.Y. 











EVERY cementing job should be performed 


with equipment which provides maximum 
FLOATING EFFICIENCY e LANDING EFFICIENCY 
e CEMENTING EFFICIENCY... with COMPLETE 
DRILLABILITY and PROVEN DEPENDABILITY 


When you use Baker Cement Equipment you 
know that the buoyant ball will seal against the 
resilient rubber ring (backed by sturdy interior 
construction) to provide leak-proof strength for 
FLOATING those long, heavy strings of casing. 
You know you can raise and lower the string 
to insure PERFECT LANDING at the desired 
depth. You know you will secure maximum 
CEMENTING EFFICIENCY by the “whirl- 
ing” cement slurry, combined with COMPLETE 
DRILLABILITY. You will enjoy that peace 
of mind which comes from using equipment 
of PROVEN DEPENDABILITY in thousands 
of jobs under every imaginable well condition. 


RESULTS ARE WHAT 
REALLY COUNT 


You are assured of RESULTS when you use 
Baker Hook-Ups like those pictured at left. For 
wells up to average depth, use a Baker Cement 
Wash-Down Whirler Guide Shoe (Product No. 
121) with Baker Model “G” Casing Centralizers 
(Product No 910-G) spaced throughout the 
cementing area to provide maximum centering 
force at the cementing point. Then with a Baker 
Cement Float Collar (Product No. 101 M&F) 
positioned a joint or two above the shoe, you 
have the world’s best “float valve” for safety, 
plus a “stop” for the cementing plug so that 
cement tailings are retained inside of the casing. 
a See Figure 1. 
steel - 4 For deeper wells, where maximum “floating” 
steel. 1, strength is a worthwhile precaution, a Baker 
moss Mie i a ; Cement Wash-Down Whirler Float Shoe (Prod- 

of’ : uct No. 120) used on the bottom of the string 
(Figure 2) gives double safety at negligible cost. 
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YOU GET EFFICIENT RESULTS 
., Wea ge WHEN YOU COME TO 
“nor OA Ve BRR CSCEMENTING HEADQUARTERS” 


1s the 


bility: 


Call the nearest Baker representative or office. 
Find out how dealing at Cementing Headquar- 
ters means SUPERIOR RESULTS FOR YOU! 


BAKER OIL TOOLS, INC. 


HOUSTON © LOS ANGELES © NEW YORK 





You get longer life and greater saiety 


with REED >».S TREATED 
Super Connection Drill Collars 


The REED Hi-Flex treatment is a physical working 
of the surface of the steel so that the skin is placed 
under compression. It enables the steel to stand a 
much higher number of flexures without cracking, 
and it greatly increases fatigue life. 





The Super Grip replaceable 
connectors are shrunk onto 
the drill collar. 

REED 4 . 
Hi-Flex Hand applied (no bucking- 
er on machine required). 





Can be applied to, or re- 
moved from, the drill col- 
lar at the drilling rig. 


me 


+ 
= 
4 
7 
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Ione 


No transportation cost to 
machine shop when joints 
wear past usable stage. 


oe 


No handling subs neces- 
sary. 


Same precision threads on 
pin and box at all times. 


No loss of length of drill 
collar when connectors are 
changed. 


No more “shopping” of 
your drill collar for re- 
threading — instead — the 
damaged or worn threads 
can be REPLACED by hand 
at the rig with factory- 
] milled and factory - heat - 


treated threads. 
Prevent Fatigue Cracks 


From Starting 


REED ROLLER BIT COMPANY 


HOUSTON 1, TEXAS 
NEW YORK LONDON BUENOS AIRES 2010 


| Hi-Flex Treated to 


To obtain mere information on products advertised see page E-45 THE PETROLEUM ENGINEER, June, 195! 
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No university awards this “M. D.” degree: the men of 
the oil country have given the title of “Mud Doctor” to the 
Baroid service engineer, because his tests and recommen- 
dations help to maintain fast, trouble-free drilling. 

That “Mud Doctor” title is not just a flight of fancy. As 
drilling muds grow more and more complex, drillers and 
operators realize that drilling mud is a full-time proposition 
— a job for a specialist. So they call in the Baroid man to 
make tests, to recommend and to prescribe. His recommen- 
dations on mud are followed, probably more closely than 
you follow your own doctor’s advice, because these expe- 
rienced oil operators have found that it pays off in lower 
mud costs, faster drilling and safer operations. If you are 
not making use of the “Mud Doctor”, why not call him now. 


BAROID SALES DIVISION 
NATIONAL LEAD COMPANY 


LOS ANGELES 12 - 


TULSA Z+ HOUSTON 2 





When you look over ¢ PoWer 
™ ' ful shaped-charge perforc | you'll 

—_— see plainly why it does su an out. 

standing jobofbringinginw 5; which 

‘i ) produce from uncased horiz: . Under 

hat isn't ye” certain conditions some ope ors ate 


also using this perforatorincc. d wells 

EXAMINE THE CARRIER. design 
and in material, the carrier 1s been 
carefully designed to provide . -mplete 
disintegration into fragmen:. about 
three-quarter inch square in s ze. This 
fragmentation gives tremendou: ‘scour. 
ing’ action on the wall of the hole, and 
a sand pump or bailer makes quick 
work of cleaning out the smal! debris. 
Carriers can be connected, enc to end, 
to provide any required number of 
shots on one run. 

INSPECT THE CHARGE CASES. Like 
the carrier, these cast-iron “chambers” 
disintegrate completely on firing, yet 
provide complete protection to the 
shaped-charge against high pressures 
and high temperatures - - - 5,000 psiat 
250°F, 13,000 psi at 200°F. 

NOTICE THE FIRING SYSTEM. See 
how the insulated Primacord which fires 
the charges is completely contained 


SWISS 
CHEESE 


your Lane-Wells 
Man is holding 
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Ask to see that 


section of a 3 rt. | ‘ T Tools - Today ! 





within the carrier for full protection 
while running in. Leak-proof cast-iron 
seals prevent damage to the charges. 
CHECK THE RESULTS— 


GREAT PENETRATION — Approxi- 
mately 10 inches into neat cement for 
4%,” Charge and 15” for the 5 4” Charge. 


ACCURATE CONTROL OF EXPLO- 
SIVE EFFECT. 


NO “GLAZING” OF FORMATION, 


vith nitro. 
“OPEN HOLE” “TESS DOWN TIME. 


These results have been field proved 


3 = R FO RATO R pooner ag fields by many progressive 


ASK YOUR LANE-WELLS MAN / 


Los Angeles * Houston * Oklahoma City + Lane-Wells Canadian Co. in Canada * Petro-Tech Service Co. in Venezuela 
General Offices, Export Office and Plant * 5610 So. Sate St, * Los Angeles 58, California 


® QUALITY EQUIPMENT 
® GOOD SERVICE... 





You can see for yourself that... 1. CSCO engines permit 
checking or adding oil or 
water.. without a shutdown. 


2. CSCO engines can be easily and quickly repaired on 
the job. That’s because CSCO engines are designed to 
permit easy access to specially-designed unit assemblies. 


3. CSCO engines start easily and safely — with 
the first spark. No long, back-straining tugging. 
No kick-back. No need for expensive starters. 


4. CSCO engines operate with smooth, steady 
power. That’s because of special governor damp- 
ing that is exactly suited to extra heavy flywheels. 


Behind what you can see there's a story, too. One of satisfied users and 
years of field experience, Write for bulletin or visit a Continental store. 


® DRILLING @ PRODUCTION e PIPE LINEPR 





@ Sound engineering, rugged con- the CSCO gives the same top-notch 
struction, long-life parts...that’s why performance in such uses as power 
CSCO Engines mean more economical generation, lighting, water pumping 
operation to you! In addition to being —_ and other functions calling for a prime 


the outstanding oil pumping engine, mover. 


NEPROCESSING— It's Continental All the Way! 















| t a 4 Call Continental with confidence! Supplies and Equipment for every 
trey ¥. : 
important operation in the oil and gas industries... for rig or refinery, 
for pipe-line or gas plant. Proven Continental “Green Triangle” Service, 
provided by 72 Continental stores and offices, is your guarantee of help- 


ful assistance in solving your own equipment or supply problems. 


General Offices: DALLAS, TEXAS 


EXPORT DIVISION: 
30 Rockefeller Plaza, New York City, New York 


THE CONTINENTAL SUPPLY CO, Ltd. 
216 Lancaster Bldg., Calgary, Alberta. 
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Last summer, more than 2,000 friends 
helped us open our modern store at 
Odessa, Texas. They saw a concrete, 
brick and steel building 430 feet long, 
stocked to the roof trusses with oil 
country goods. 

Its modern building is not the se- 
cret of why this is a good oil country 
store. The secret is in the store’s more 
than 12,000 stock cards. You can get 
anything you need for an oil well at 
this store. Its inventory is as fabulous 
as the West Texas and New Mexico 
oil empire it serves. 

At Butler, Pennsylvania, we have 
another National Supply store, 
opened about 1895 and still operating. 
Texas oil men, accustomed to buying 
parts for their big power rigs in 


the oil fields BEST «KNOWN supply stores are 


GEN.ERAL STORES 
* that specialize 


National Supply stores, might be dis- 
appointed by the inventory at Butler. 
But Pennsylvania oil and gas drillers 
—water well drillers, too—know it is 
just right for them. Pennsylvania 
geology dictates a different kind of 
drilling, and you can get anything 
you need for a Pennsylvania well at 
our Butler store. 

National Supply stores always 
tailor their inventories to the needs 
of the drillers they serve. They may 
look like general stores to the un- 
initiated, but every item in each 
store’s stock has use at the wells in 





its territory. 

When you have everything your 
customers need, and your customers 
want every item you have, that’s good 
storekeeping. But we carry our me- 
ticulous attention to the needs of 
each customer into many fields be- 
sides storekeeping. 

It is part of the story behind the 
fame of our oil field machinery, diesel 
engines and tubular goods. We build 
them carefully to do the jobs cus- 
tomers expect of them. As a result, 
their performance usually surpasses 
the customers’ expectations. 


™ NATIONAL SUPPLY conrany 
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>» |NATIONAL BILE PRODUCTS 


General Sales Offices: Toledo, Ohio 











REPLACE TOOL JOINTS 


right at the Rig... 


@ NO BUCKING-ON REQUIRED 
@ MINIMIZE COSTLY TRUCKING 
@ NO GALLED THREADS 


@ REDUCE SHUT-DOWN TIME 


the following steps insure Tool Joint replacement quickly, easily, economically 


=F = 
3. Small field furnace heats Tool 


Joint; water spray cools pipe, for 
second method of removal. 


4. Apply new Tool Joint, hand 5. Heat new Joint to 800° F. in 


tighten, mark cold position. portable furnace. position. 


After cooling, Tool Joint and Drill Pipe are firmly joined, resulting 
in a complete bearing pressure around the entire circumference of 
the mating sealing surfaces. 

Our engineers work constantly to improve the efficiency and 


dependability of these Spang Double Seal Shrink Thread Drill 


Pipe and Tool Joint connections. 


NATIONAL OIL FIELD MACHINERY AND EQUIPMENT - SPANG PIPE - SUPERIOR & ATLAS ENGINES 











SPANG DOUBLE SEAL SHRINK THREAD DRILL Pi: 


Py |e gele) Rx le)i heey ViwsED WORLD-WIDE 


fe) keep shut-downs to a clletian? tan With the Spang Double Seal Shrink 
Thread connection, the function of the 
threads is to join the units. The carefully 
to increase drilling protits machined inner and outer seals provide the 
essential sealing action. The full circumference 
mating surfaces prevent washouts, and prohibit 
entry of fluids into the threads. 

We'd like you to have a copy of our bulletin, “Spang 
Double Seal Shrink Thread Drill Pipe and Tool Joints”. 

It’s yours for the asking at your National Supply Store. 





G » 
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Peneral Sales Offices: Pittsburgh, Pa. , nawonas BI [JF excovcrs 


ES DVISION OFFICES: Casper; Ft. Worth; Pittsburgh; THE 7 
lulsa; Torrance - fopey 7-4 Bf 


Bnava: The National Supply Company, Limited, @ 

loom 202, Alberta Block, Calgary, Alberta Ss e A | G = C | A L F A | T D I Vv I Ss ' @] N 
. PORT: National Supply Export Corporation, 30 

lockefeller Plaza, New York, N.Y., U.S.A.; 

tiver Plate House, 12 South Place, London E. C. 2 


NY 
































1 look at them| 


PIECE BY PIECE 


or check the job theyre doing 


x ade atta. 


Either way, you'll find IDEAL ROTARIES measure 


up to your requirements and with plenty of drilling 


Oe 


power to spare. 


That’s because IDEAL ROTARIES, and al! other 


drilling equipment in the ‘National Blue’”’ line, are 





built to the standards of work-to-be-done rather 
than on the basis of first cost. And that’s why IDEAL 


ROTARIES are so economical in the long run. 


The IDEAL ROTARY line is complete, too— 
machines for shallow-hole drilling or high-speed 
deep-strata operations. Each unit has special con- 
struction features for its service range. These are 
described in detail in bulletins you can obtain by 


writing The National Supply Company. 


In fact, you'll find everything that’s new and every- 
thing that’s standard in drilling equipment at The 
National Supply Company. 


DIVISION OFFICES: CASPER; FT. WORTH; PITTSBURGH; TULSA; 


conmnacmnmeaaaae SUPPLY COMPANY, LIMITED, ROOM _ N AT | 0 N A [ S U 4 » LY COMPANY 


202, ALBERTA BLOCK, CALGARY, ALBERTA 


EXPORT: NATIONAL SUPPLY EXPORT CORPORATION, 30 General Sales Offices: Toledo, Ohio 
ROCKEFELLER PLAZA, NEW YORK, N.Y., U.S.A.; RIVER 
PLATE HOUSE, 12 SOUTH PLACE, LONDON E. C. 2 


NATIONAL OIL FIELD MACHINERY AND EQUIPMENT - SPANG PIPE - SUPERIOR & ATLAS ENGINES e wy + paper ists BLUE noes 
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In 10 years or 20 or even 30 years, your WICKES 

Boiler will still be going strong. For almost a century now, 

The Wickes Boiler Company has been leading the field in the 

manufacture of efficient high-pressure water tube boilers that are 

really built to last. Throughout the world, industries that depend on 

steam have learned by long experience that they can depend on ; 
WICKES Steam Generators. The Type S 2-Drum Boilers shown 
here have found wide acceptance in the chemical processing 
industry because they are adaptable to any standard method 





of firing —oil, gas, single retort underfeed or spreader stoker. 
Each of these Type S Boilers is capable of delivering 35,000 Ibs. 
of steam per hour. And the low head design makes them 





especially practical where space is limited. WICKES can fill your 
requirements for steam generators up to 250,000 Ibs. per THE WICKES BOI 
hour and 950 lbs. per square inch. If you have a boiler problem, S LER CO. 
our knowledge and experience is available to you without SAGINAW, MICHIGAN 
obligation . . . write today for descriptive literature on DIVISION OF THE WICKES CORPORATION 
WICKES’ complete line of steam generating equipment. RECOGNIZED QUALITY SINCE 1854 
132 


SALES OFFICES: Atlanta * Boston * Chicago * Cincinnati * Denver 
Detroit * Houston * Indianapolis * Los Angeles * Milwaukee * New York City °* Pittsburgh * Saginaw * San Francisco * San Jose 
Springfieid * Seattle * St. Lovis * Tulsa * Mexico City * Buenos Aires ° Manila * Havana * Montevideo * San Juan, P.R. * Victoria, B.C. 
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RODUCTION POTENTIAL 
XM Acidizing Service 


Dowell Acidizing Service offers you the benefit of 
19 years of extensive research and the experience 
gained in over 100,000 acidizing jobs! When you 
“Took to Dowell” you get the right acidizing treat- 
ment in your completion or work-over program. 


For example, Dowell’s experience has shown that 
some silicates, those of the clay mineral type found 
in certain dolomite and limestone producing forma- 
tions, swell during conventional acid treatments. 
his silicate swelling not only delays the clean-up of 
the well after acidizing, thus increasing rigtime, but 
also can actually reduce oil production. Dowell 
research tackled the problem and solved it. Now, 
Dowell XM acid . . . which contains special chemical 


t Dowell station for complete information on these Dowell s¢ 
‘e, Electric Pilot Services, Plastic Service, Chemical § 
re equipment, Jelflake, Paraffin Solvents, Magnesium Anodes for 
and Bulk Inhibited Hydrochloric &cid. 


anu 
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REASED because Dowell 


reduced silicate swelling 


agents to control silicate swelling . . . is available to 
you for the profitable acidizing of formations known 
to contain such silicates. 

A well completed in a Permian lime formation, 
known to contain swelling silicates, tested natural 
at 65 barrels of oil per day. Although acidizing 
treatments on comparable wells in the area had 
never given a potential over 100 barrels of oil per 
day, a 2000 gallon Dowell XM acid treatment 
produced a potential of 300 BoPD! 

Today, Dowell is still pioneering new techniques and 
new materials to bring you advanced methods for 
completing and reworking oil and gas wells. When 
you need an expert acidizing job, call on Dowell to 
give you the best. There is a Dowell station near you. 

DOWELL, INCORPORATED 


TULSA 3, OKLAHOMA 


Subsidiary of The Dow Chemical Company 


rvices and products 
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U-9, 49 A.P.I. max. hp. at 1500 rpm. 


THE PETROLEUM ENGINEER, 


TWNOILWNUILNI 


POWER 
THAT 


5 sizes of power “er” § Pate 
5 big reasons why 


ADAPTABILITY wide range of use, easily installed 


ENDURANCE- proved by thousands of hours of 
dependable performance 








ECONOMY — low-cost maintenance and repairs 

SERVICE FACILITIES all through the oil fields aes yy at 
a ° 

REPUTATION — the International name and all it stands for 


INTERNATIONAL HARVESTER COMPANY 
CHICAGO 1, ILLINOIS 


U-2A, 21.8 A.P.1. max. hp. 
at 1800 rpm. 


Wistiemay. tA 
4 


INTERNATIONAL HARVESTER COMPANY 
P. 0. Box 7333, Chicago 89, III 

Please send me a copy of your catalog, A-384-NN 
International Oil Field Pumping Engines. 


Name 
U-6, 27.5 A.P.I. max. hp. at 1500 rpm. Address 


June, 1951 


To obtain more information 
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Insure dependable performance 
of pipe-line compressor units, 


reduce maintenance costs 


Gulf Security Oil 











You make a two-way savings when your pipe-line 
compressor units are lubricated with Gulf Se- 
curity Oil—lower maintenance costs, less out-of- 
service time. 

Gulf Security Oil provides outstanding protec- 
tion for bearings and cylinder walls in both en- 
gines and compressors. After years of operation 
with this quality lubricant, equipment shows re- 
markable freedom from cylinder wear and a mini- 
mum of carbon deposits on valves and rings. 

Because of its excellent resistance to oxidation, 
Gulf Security Oil stands up for many hundreds of 
hours without appreciable change in its original 
properties. And because oil control rings are kept 
clean, oil consumption is remarkably low. 

Many’ operators of units lubricated with Gulf 
Security Oil report that this quality oil insures 
more operating hours between overhauls and 


A-36 
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helps them avoid unscheduled shutdowns. And 
Gulf’s delivery service is tailored to meet the 
needs of every pipe-line operator. 

For complete information on Gulf Security Oil 
and for expert help on any lubrication problem, 
call in a Gulf Lubrication Engineer today. Write, 
wire, or phone your nearest Gulf office. Gulf Oil 
Corporation Gulf Refining Company, Gulf 
Building, Pittsburgh 30, Pa. 


io 
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e Sage meee 
Riverside Station, 
Savannah Electric & Power Company 


Designed & Constructed 


Stone & Webster 


Engineering Corporation 


and Wd ind 


% 


OIC Valves are precision engineered 
and precision built. OIC engineers offer 
you precision application help. 





THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 


S}(e 


FOUNDED 1883 
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Building Strength for the Free World 


Highlights from the Annual Report of Standard Oil Company (New Jersey)* 


for 1950...a year of record activity 


Standard Oil Company (New Jersey) is an American cor- 
poration which has, in varying degrees, investments of capi- 
tal and technical knowledge in a large number of operating 
oil companies, both in the United States and abroad. In 1950, 
these companies: 


IN THE U. S. A. 


Drilled over a thousand new wells, with an 
unusually high proportion of producers . . . 
Improved and expanded refineries in New Jersey, 
Maryland, Louisiana, and Texas . . . Completed 
a new continuous wax-making plant at 
Bayonne, N. J... . Added 370 miles to Texas 
crude oil pipeline systems . . . Started doubling 
the capacity of a products pipeline across 
Pennsylvania . . . Let contracts to increase by 
85% the capacity of a pipeline from Baton 
Rouge to the Southeastern states ... At 
government request, re-activated two govern- 
ment-owned Butyl rubber plants; also continued 
operating two others which have been producing 
constantly since 1943 .. . Invested over 20 
million dollars in laboratory research for new 
and improved processes and products. 





IN WESTERN EUROPE 

Proposed a plan which ended gasoline rationing 
in England .. . Went ahead of schedule in 
construction of a new refinery at Fawley, 
England, to be the largest in Europe. . . 
Expanded, improved or started construction of 
refineries in Norway, Belgium, West Germany, 
France, and Italy .. . Opened many new 
service stations, which served not only local 
motorists, but some 18,000 American tourists... 
Supplied 28% more fuel oil than a year ago, 

to meet needs for industrial expansion . . . 

Met the greatest demand for asphalt for new 
road building ever experienced in these areas. 





IN THE MIDDLE EAST 


Stepped up oil production substantially in Saudi 
Arabia . . . Opened the vitally important 
Trans-Arabian Pipeline system from oil fields 
on the Persian Gulf to the Mediterranean .. . 
over 1,000 miles of 30- and 31-inch pipe. . . 
Started construction of a large-diameter 
pipeline extending 55C miles from Iraq to the 
Mediterranean. 





IN THE FAR EAST 


Ep 


IN CANADA 

DY 4 Produced nearly 50% more oil than a year 

é \ ago... Made new oil and gas discoveries in 
Ontario and Alberta . . . Operated nine 
refineries at 14% greater output than a year 


Expanded production of crude oil in Indonesia 
and explored for oil in Papua . . . Increased 
output of refineries in Australia, Sumatra, Japan. 





Fy 


ago... Opened a new 1,100-mile pipeline 
system from Alberta to Lake Superior, to carry 
crude oil toward the major Canadian refineries 
and markets. 


IN SOUTH AMERICA 

Set a new production record in Venezuela, 
second largest oil-producing country in the 
world . . . Operated the big Aruba refinery in the 
Netherlands West Indies at a higher rate than 
ever before . . . Met sharply increased call for 
products throughout the continent, to support 
the vigorous post-war development. 





IN OCEAN TRANSPORT 
phy J Received the last 4 of 12 super-tankers ordered 
two years ago . . . Ordered 6 more new 
. tankers .. . Operated an ocean-going tanker 
= fleet of 117 vessels, totaling over 2 million 
deadweight tons. 





IN EMPLOYEE RELATIONS 

. Continued the same favorable labor relation- 
ships that have prevailed for more than three 
decades, with no strikes in domestic operations. 


THE YEAR ENDED... THE JOB GOES ON. In 1950, for the first 
time, world use of oil outside the Iron Curtain passed 10 
million barrels a day. For comparison, it was just over 7 
million in 1945, the peak war year. 

This is significant to free people everywhere. Oil supplies in 
today’s world are closely linked to living standards and 
national strength. 

It seems clear that more and more the world will look to oil to 
help keep it free and progressive. More and more it becomes 
clear, in meeting that need, that the American-developed 
business process of risk and result... of competition spurring 
corporate ingenuity and responsibility . . . is a strong and 
flexible system for promoting the welfare of people. 

* We will be pleased to send a copy of the full report to anyone wishing 
it. Write Room 1626, 30 Rockefeller Plaza, New York 20, N. Y. 





FINANCIAL SUMMARY 





Standard Oil Company (New Jersey) and Consolidated Affiliates 


Total income from sales, 
services, dividends and 
interest. . .$3,198,266.000 


Taxes collected for gov- 
ernmfients ..$294,749,000 
Wages and other employ- 
ment costs. .$548,205,000 
Spent for new plants and 
facilities . ..$295,132,000 
Number of stockholder- 


Net income. . .$408,223,000 
or $13.48 per share 


Dividends $151.028,000 


or $5.00 per share owners . 222,000 
Number of 
faxes paid . . .$276,000,000 employees ...... 116,000 











~ STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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Steel saved civilization at Augsburg 


For 2000 years, the western world 
has survived vast waves of Asiatic invaders who 
threatened to destroy it. Repeatedly, the fate of 
civilization and Christianity has seemed to hang 
on the outcome of a single battle. 

Such a decisive action was fought at Augs- 
burg, South Germany, in 955 A.D. Swarming 
out of Asia, savage Magyars overran the rich 
Danube Valley. They ravaged the prosperous 
lands of Germany, Italy and France. At last, 
under Otto, King of Saxony, the armored Knights 
of Christendom rallied. They faced a hundred 
thousand fierce foes. The battle raged all day. 
Thousands were slain. At last the tide turned 
and the Magyars fled. For three days the Knights 
pursued the scattered enemy, killing or captur- 






ing thousands more. Symbolic of the west's 
predominance in weapons and armor of iron 
and steel, victory was credited to King Otto's 
iron-tipped Holy Lance. 

Augsburg ended the Magyars’ attempts to 
conquer Europe. They settled down to peaceful 
living in their valley and within 50 years ac- 
cepted Christianity. Again, history demonstrat- 
ed the truism that no people or alliance can 
establish supremacy unless it first predominates 
in the production and use of iron and steel. 

It is reassuring that America produces twice 
as much steel as the rest of the world combined. 
America has the steel to win. We will use 
enough of it to protect our leadership of a free 
Christian world. 


The Youngstown Sheet and Tube Company 


General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


The steel industry is using all its resources to produce more steel, but it needs your help and 


needs it now. Turn in your scrap, through your regular sources, at the earliest possible moment. 
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“Why should you be in all 
parts of the oil business?” 


Mrs. Henry Lincoln, housewife in Boise, Idaho, 
asks: “Do you have to be in all parts of the oil business? 
Why don’t you just produce or refine, and give other com- 


panies a chance to do the 


transporting, selling, etc. »Viro. i ar aoe 


Why all parts? Take the example of how 


Standard serves Idaho and eastern Ore- 


gon. Time was when severe winter 
weather often delayed deliveries. Costs 


seemed high. Here was a need, a demand. 


=i re : cn 
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Some 600 miles away in Colorado was a 
possible source of additional fuel—the 
old Rangely oil field, long undeveloped. 
Standard studied the demand and the 
supply, decided to bring them together. 





That called for a complete, integrated 
operation—getting the crude out of the 
ground, refining it, delivering it to users 

all carefully planned ahead. So new 
wells were drilled at Rangely. 





dN) 
\nother long pipeline was then built on 
up to the Northwest. Gasoline and fuel 
oil made from Rangely crude now go 
where they’re needed—lower in cost, 
plentiful no matter how tough the winter. 


And to move the candle. Standard laid a 
pipeline to Salt Lake City. This called 
for an especially big investment because 
the 182 mile long line is the world’s 
highest: crosses the Uinta Mts. at 9560 feet. 


— we 


A 
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X FILLING STATION 


i FP “aa 


If Standard had not been prepared—in 
size, in integrated skills, in investment cap- 
ital—to tackle this job as it did, it could 
not have done this job at all. As it is, we 
are able to serve a large area well. 


OIL i 
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Next—a new eendinnl refinery at Salt 
Lake City. It cost over $15 million. But to 
keep costs down, it must operate contin- 
uously—have constant supply of crude, 
constant movement of product. 





I'd Like to Know... 


You may have heard that a suit has 
been filed by the Antitrust Division 
in Washington, D. C. to break up 
Standard of California as well as six 
other West Coast oil companies. 
Many people have written us pro- 
testing this action, have asked per- 
tinent questions. We believe these 
questions should be answered for 
everyone. We take this way of doing 
so. If you have a question, write: 


“T’p LIKE TO KNow”’ 
225 Bush Street, San Francisco 20 











STANDARD OIL COMPANY OF CALIFORNIA 
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e plans ahead to serve you better 
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Why the 
names in pipelines 


depend on the 
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name in 
line pipe 
by A.O. SMITH @ Welded line pipe @ Internal 
expanded pipe @ Light wall large diameter pipe @ World's 
largest producer of large diameter welded steel line pipe 
@ When it’s A. O. Smith Line Pipe—it’s round, straight and consistently of the right 
round and it lines up for easy welding. Why? _ diameter. This process produces pipe of 
Because A. O. Smith’s internal expanding __ high yield strength—lighter, stronger line 
process makes sure of that by stressing the pipe— without using expensive alloy steel. 
pipe beyond its yield point—and when pipe The result: higher operating pressures at 
is stressed beyond its yield point byuniform _ lower cost per mile and weldability without 
internal expansion it automatically comes out recourse to special welding practices. 
A. O. Smith Line Pipe is available in a complete range of sizes and wall thicknesses, from 87/s in. to 36 in. in diameter. 
DEPENDABILITY LINE PIPE * CASING 
Atlanta 3 e Chicago 4 e Dallas 2 e Denver 2 
through RESEARCH Houston 2 e Los Angeles 12 e New York 17 
Phoenix e Pittsburgh 19 e Salt Lake City 1 
and ENGINEERING San Diego 1 e San Francisco 4 
International Division: P.O. Box 2023, Milwaukee 1 
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CASE AGAINST CORROSION | 


Corrosion like this costs the petroleum 
industry millions of dollars each year. You've 
seen the ugly evidence a thousand times — en- 
gines that have rusted away hours of useful life, 
derricks, oil storage tanks, drilling equipment. 
Every piece of your equipment made of metal 
is subject to the ravages of rust. 


RUST-BAN 274 and 295 are designed to pro- 
tect oil storage tanks and other metal 
structures. Rust-Ban 274 is a fast-drying zinc 
chromate primer and Rust-Ban 295 is a high- 
quality aluminum finish. 


RUST-BAN 330 is perfect protection for 
equipment to be stored. Good for machined 
parts or threads. 


Rust-Ban protective coatings offer you a 
practical defense against corrosion. There is a 
proven Rust-Ban coating for every piece of your 
equipment. Field tests show Rust-Ban cuts 
maintenance costs and lowers the frequency of 
equipment replacement — you save first cost 
many times over. 


RUST-BAN 331 gives interior and exterior 
Comes 
off easily upon application of a petroleum 
solvent. 

RUST-BAN 623 is ideal for lay-away protec- 
tion of all types of internal combustion 
engines. 


protection for precision machinery. 


These are typical uses of five of the many Rust-Bans. Technical service engineers 
of any Rust-Ban distributor stand ready to offer specific recommen- 
dations for the protection of your equipment. 


»(RUST-BAN 


REG. U. S. PAT. OFF. 
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V\ RUST-BAN MARKETERS A/AA/ 


Humble Oil and Refining Co., Houston, Texas 

Standard Oil Company (Kentucky), 
Louisville, Ky. 

Penola Oil Co., Detroit, Mich. 

The Carter Oil Company, Denver, Colo. 

Esso Standard Oil Company, New York, N. Y. 
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GET 
CLEANER 
MUD 
FASTER 


for economical 
efficient drilling 



























The McNeely Vibrating Mud between two sos Spherical Roller Bearings. 
Screen, Model L-9*, is worth looking That means the bearings receive real brute pun- 
into when it comes to screening mud at ishment. Thus, they are a major factor in 
low cost and high volume. The L-9 has an the L-9’s dependable, smooth operation. 

average capacity of 850 gpm-—equal to the Builders of all types of oil field equipment 

output of the largest mud pumps. Its unbal- rely more and more on sr. They 
anced shaft, which imparts the high frequency recognize “i<ir’s proved ability to help 
elliptical vibrating motion to the screen, is mounted put the right bearing in the right place. 


7254 





“For detailed information on the McNeely 

Vibrating Mud Screen and other equip- 
ment, write Vernon Tool Co., Ltd., 1101 
Meridian Ave., Alhambra, California 











BALL AND ROLLER BEARINGS 





integrity 
craftsmanship 
metallurgy 
tolerance control 
surface finish 
product uniformity 
engineering service 
field service 


A“ 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
— manufacturers of S*F and HESS-BRIGHT bearings. 
_—“— 









WHY SKF 
Be IS PREFERRED 
= BY ALL INDUSTRY 


iliac 
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NEW 36-PAGE 
EDITION OF 


* PIPING 
POINTERS 


.-.a@ bigger, more helpful 
handbook for training 
maintenance workers 


SI 
th 
m 


You asked for 4 million copies of the last edition 
of Piping Pointers. You found it a big help in train- 
ing beginners and refreshing veterans in your pip- “ 
ing crews. The bigger and better edition is just out = 
—changed in appearance but not in purpose. Crane 
again offers this booklet—to help keep your piping 
systems at peak efficiency. 





Piping Pointers talks facts... not theory. Thor- 
oughly covers the fundamentals of good, sound, 
everyday piping practices ... in easy-to-grasp, non- 
technical language. Its many ‘‘how-to-do-it” fea- 
tures are illustrated for easy understanding. 













Mistakes in piping installation and maintenance 
cost more today. Piping Pointers can help your 
men avoid them. Just ask your Crane Representa- 
tive for a copy. 


PARTIAL INDEX TO PIPING POINTERS 


HOW TO choose valves for every service... install 
valves ... read reducing fittings ... make up screwed 
joints ... assemble flanged joints... make up solder joints 









. install pressure regulators . . . use vent and drain 
valves...avoid steam trap trouble... save on pipe joints 
PIPING POINTERS 16-mm SOUND FILM and materials... handle Piping tools. 


Free Usage for Group Training 
A 30-minute motion picture that dramatizes 
the fundamental information in the Piping 
Pointers Manual. Ideal for classroom or plant 
training groups. Available on request through 
your local Crane Branch. 


CRANE CO.. General Offices: 
836 S. Michigan Ave.. Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES e FITTINGS e PIPE © PLUMBING e HEATING 


plus THE CRANE VALVE SELECTION GUIDE 


which saves time and effort in selecting valves for com- 
mon piping services. 
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SINCLAIR RESEARCH LABORATORIES—nine buildings containing 
the most modern testing equipment known 
many of today’s most important developments in the field of petro- 





have contributed 


leum products, production and refining. Under the Sinclair Plan, 
the available capacity of these great laboratories is being turned over 
to work on the promising ideas of inventors everywhere, 


An Open Door to Inventive Americans 
Who Need Laboratory Facilities 


The SINCLAIR PLAN will open up the Company’s great laboratories 
to every American who has an idea for a better petroleum product 


ROAD BLOCK stands in the path of 

American inventiveness today— it Is 
the need for large and expensive labora- 
tory facilities in developing and proving 
out new ideas. 

This was no obstacle in our earlie! 
days. Eli Whitney built his cotton gin 
with homemade tools in a barnyard. In 


contrast, the recent development of 


nylon took ten years of research time 
and 70 millions of dollars. 


In short, the man with a new idea 
today bumps up against our complex 
technology and often finds that he is at 
a loss to prove out his invention without 
the help of great laboratories and an 
army of specialists. And how can the 
individual get the use of such facilities? 
To break down this road block to out- 
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side invention within the petroleum tield, 
we offer the Sinclair Plan. 

The Sinclair Research Laboratories at 
Harvey, Illinois, have nine modern build- 


ings equipped to handle every phase of 


petroleum research. 


If you have an idea for a better petro- 


leum product or for anew application of 


a petroleum product, you are invited to 
submit it to the Sinclair Research Labora- 
tories, with the provision that each idea 
must first be protected, in your own 
interest, by a patent application or a 
patent. 

If the directors of the laboratories 
select your idea for development, they 
will make, in most cases, a very simple 
deal with you: In return for the labora- 
tories’ investment of time, facilities, 





money and personnel, Sinclair will receive 
the privilege of using the idea free from 
royalties. This in no way hinders the 
inventor from selling his idea to other 
companies or from making any kind of 
arrangements he wishes without further 
reference to Sinclair. 


How to Participate 
Instructions on how and where to submit 
ideas under the Sinclair Plan are con- 
tained in a complete Inventor's Booklet 
that is available on request. Write to the 
office of the Executive Vice-President, 
Sinclair Research Laboratories, Inc., 
630 Fifth Avenue, New York 20, N. Y. 
for your copy of this booklet. 

IMPORTANT: Please do not send in any 
ideas until you have sent for and received 


the hooklet of instructions. 


SINCLAIR—a Great Name in Oit 


1951 


To obtain more information on products advertised see page E-45 A-21 
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\ henever you see 


furnaces like these 
you can be sure 
they're 
Petro-Chem Iso-Flow* 
design 


More than 750 are in 


satisfactory operation 


desi int enaascantn 


throughout the world 
in the petroleum and 
allied industries... 

for all processes and 


for any capacity. 














There's a Petro-Chem Iso-Flow Furnace and 
Boiler for every service, capacity or duty irre- 
spective of temperature pressure ranges... 


none too small or too large more than 750 


ISO-FLOW FURNACES in operation throughout the world in the petro- 


UNLIMITED IN S$izgt ...,8282 24 6.70 2 YT Y leum and allied industries performing with 
PETRO-CHEM DEVELOPMENT CO., INCORPORATED utmost satisfaction ...and in many instances 

120 EAST 41ST STREET, NEW YORK 17, N. Y. me operating in excess of their design capacity by 
more than 50%. 











Representatives. Bethlehem Supply, Tuisa and Houston - Flagg, Brackett & Durgin, Boston - 
D. D. Foster, Pittsburgh - Faville-Levally, Chicago - Lester Oberholz, California 
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MLEETINGs 


June 14-15—Pennsylvania Grade Crude Oil 
Association, 1951 Annual Meeting, Hotel 
William Penn, Pittsburgh. 

June 16-20—Canadian Gas Association, Big- 
win Inn, Lake of Bays, Ontario, Canada. 

June 17-20—Petroleum Equipment Suppliers 


Association, Chaeau Frontenac, Quebec, 
Canada. 





June 18-22—American Society for Testing Ma- 
terials, Annual Meeting, Atlantic City, N. J, 

June 25-29—Twenty-Third Annual Conference 
of the Oil and Gas Power Division, Amer- 
ican Society of Mechanical Engineers, Baker 
Hotel, Dallas, Texas. 

July 19-20—Western Petroleum Refiners Asso- 
ciation (regional meeting) Joint Technical- 
Industrial Relations Meetings, Broadview Ho- 
tel, Wichita, Kansas. 

July 31-Aug. 3—Wyoming Geological Asso- 
ciation, Rawlins, Wyoming. 





5 - : Aug. 13-15—Society of Automotive Engineers, 
it S got what : Inc., West Coast Meeting, Olympic Hotel, 
| Seattle, Washington. 


for easy work 


Aug. 17—Western Petroleum Refiners Associa- 
tion, Leonard Refineries Audi‘orium, Alma, 
Michigan. 

Sept. 3-7—American Chemical Society, 120th 
National Jubilee Meeting, Hotel Statler, New 
York City. 

Sept. 4-6—Pacific Coast Gas Association, An- 
nual Convention, Fairmont Hotel, San Fran- 
cisco, California. 

Sept. 5-8—Oil Industry Information Committee, 
Waldorf-Astoria Hotel, New York, N. Y. 

Sept. 6-7—Michigan Petroleum Association 

| (Annual Fall Convention), Ramona Park Hotel, 

Harbor Springs, Michigan. 

| Sept. 8-9—International Union of Pure and 

Applied Chemistry (16th Conference), Hotel 

| 








cs Statler, New York City. 
a. Sept. 10—New York Oil Heating Association, 
Inc., Hotel Statler, New York City. 
j Sept. 10-14—Instrument Society of America, 
National Conference and Exhibit. Sam Hous- 
| ton Coliseum, Houston, Texas. 
| Sept. 12-14—National Petroleum Association, 
Hotel Traymore, Atlantic City, New Jersey. 
| Sept. 16-19—American Institute of Chemical 
Engineers, Regional Meeting, Sheraton Hotel, 
Rochester, New York. 
Sept. 16-19—American Institute of Chemical 
Engineers (Regional), Sheraton Hotel, 
Rochester, New York. 
° - : fi 2 is Sept. 20-21—Western Petroleum Refiners Asso- 
& You save time and effort with this more-for-your-money uae: Gai ak, Eos, Wee, 
Rib Bench Vise. Right where you need ’em are its Sept. 21-23—American Association of Oil Well 


i E - Drilling Contractors, Eleventh Annual Meet- 
intregral pipe rest and benders that won’t flatten pipe—and ‘nay, Benne. Gated, Gent Wlesth, Donn. 


heat-treated tool-steel LonGrip jaws mean you don’t have to Sept. 23-25—American Association of Oilwell 
; Drilling Contractors, Fort Worth, Texas. 
be so fussy with polished pipe. Special malleable frame, extra Sept. 25-28—The American Society of Mechan- 


5 ‘ | ical Engineers (Fall Meeting), Radisson Hotel, 
durable. 8 sizes to 6’”’ pipe, bench, post, stand and Tristand Miensagells, Minn. 


3 . Oct. 4-5—California Natural Gasoline Associa- 

models, yoke and chain. Order from your Supply House. sss Me Macca tee Goiaek feast 
Hotel, Los Angeles, California. 

Oct. 8-9—Texas Mid-Continent Oil and Gas 

Association, Annual Meeting, Beaumont, Tex. 





| 
| 
| 





AIME, Petroleum Division 
Fort Worth, Texas—First and Third 
Wednesdays. 


Dallas, Texas—Second and Fourth 
Wednesdays each month. 
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Rotary Gas Drive Feeders 


Efficient. dependable. Rotary 
Drive Motor operates on as low as 
3 Ibs. pressure. 


EW. 


Self-Lubrication 


\utomatic built-in system as- 
sures complete lubrication of Gas 
Motors, protects against: corrosion 
and frequent stoppage. Available in 
either Rotary or Reciprocating 
Drive, and in kit for converting your 
present motor. 


Extra Large Series ‘85’ Feeders 


Adjustable to pump up to one 
vallon of liquid per minute per feed. 


LUS 


Numerous other models, 
ranging in capacity froma few drops 
to 17.5 vallons per hour per feed. 


Though Manzel Chemical Feed- 
ers are widely used and respected 
throughout the petroleum industry, 
we are working every day to add 
improvements. new features, and 
new models to the line. The new 
equipment described above is simi- 
lar in principal to the other ‘time- 
tested” Manzel Chemical Feeders. 
automatically injecting the chemical 
in exact proportion to the amount 
of liquid being pumped. Multiple 
units may be supplied with any 
number of feeds. Ask your Manzel 
Representative for details, or write... 
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Chemical 
Feeder Line 











No. CH-85 Feeder 





291 Babcock Street 
BUFFALO 10, N. Y. 
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Oct. 8-10—The American Oil Chemists Society 
(Fall Meeting), Edgewater Beach Hotel, Chi 
cago, Illinois. 

Oct. 14-20—Oil Progress Week. 


Oct. 15-17—-American Gas Association, Annual 
Convention, St. Louis, Missouri. 

Oct. 15-17—American Petroleum Credit Asso 
ciation (27th Annual Conference), Adolphus 
Hotel, Dallas, Texas. 

Oct. 15-17—American Gas Association (Annual 
Convention), Kiel Auditorium, St. Louis, Mo. 

Oct. 15-19—National Metal Congress and Ex 
position, Annual Show and American Society 
for Metals, Seminar, Detroit, Michigan. 

Oct. 18-20—National Association of Corrosion 
Engineers, South Central Region, Corpus 
Christi, Texas 

Oct. 31-Nov. 1—Society of Automotive Engi 
neers, Fuels and Lubricants, Drake Hotel 
Chicago, Illinois. 

Nov. 3-8—Oil Industry Information Cammittee, 
Stevens Hotel, Chicago, Illinois. 

Nov. 5-8—American Petroleum Institute, An 
nual Meeting, Palmer House and Stevens 
Hotel, Chicago, Illinois. 

Nov. 15-17—Rocky Mountain Oil and Gas As 
sociation (Annual Meeting), Cosmopolitan 
Hotel, Denver, Colorado. 

Nov. 25-30—The American Society of Mechan 
ical Engineers, Annual Meeting, Atlantic 
City, New Jersey. 

Nov. 26-Dec. 1—23rd Exposition of Chemical 
Industries, Grand Central Palace, New York 
New York. 


Dec. 2-5—American Institute of Chemical En 
gineers, Annual Meeting, Chalfonte-Haddon 
Hall, Atlantic City, New Jersey 


1952 


March 5-9, 1952-—-American Society for Testing 
Materials, Spring Meeting and Committee 
Cincinnati, Ohio. 

March 11-14, 1952—Nationai Association of 
Corrosion Engineers (Annual Conference and 
Exhibition), Municipal Pier and Galvez Hotel 
Galveston, Texas. 

May 21-23—Gas Appliance Manufacturers 
Association (Annual Meeting), The Broad 
moor, Colorado Springs, Colorado 

June 8-12-—Canadian Gas Association, Chateau 
Frontenac, Quebec City, Quebec, Canada 





NOMADS TO MEET 


New York, N. Y., Chapter, First Mon 
day of the Month, Louis Sherry’s, 
New York, N. Y. Secretary Fred J. 
Jobst. c/o Val. A. Wittich, Jr., 30 
Rockefeller Plaza, New York 20, 
New York. 


Houston Chapter, Second Monday of 
the Month, Ye Ole College Inn, 
Houston, Texas. Secretary E. F. Bald- 
win, Hughes Tool Company, Box 
2539, Houston, Texas. WO-3101 


Los Angeles Chapter, Second Wednes 
day of the Month, Jonathan Club, 
Los Angeles, Calif. Secretary W. A. 
Wilson. 

Tulsa Chapter, Third Friday, ‘After 
Five’’ Room, Hotel Tulsa. Secretary 
R. E. Kirberger, Unit Rig Manufac 
turing Company, Tulsa, Oklahoma 

Dallas Chapter, Dallas, Texas, First 
Monday of the Month. Except Apri! 
9, Dallas, Engineer's Club, Com 
merce and Browder, May 15, Fort 
Worth, and October 29, Dallas 
(Nov. Meeting). Secretary Gene 
Shiels, 205 Irwin-Keasler Building 
Dallas, Texas, Riverside 4042 
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FIN-FANS handle all yackebwwater and lube oil water cooling 


The initial five stations on the Texas-Illinois Natural Gas Pipeline 
Company’s 1200-mile, 30-inch gas transmission line are equipped with Fluor’s 
new “Truss-Type” Air-Cooled Heat Exchangers. In addition to economy and 
dependability of operation, these new “Truss-Type” Fin-Fans are designed for 
low-cost extension by utilizing end columns of existing units as an integral part 
of future extensions. When greater cooling capacity is desired, it is only neces- 
sary to add to the existing installation—time and space requirements are mini- 
mized and the extension can be made without disturbing plant operation. 





FLUOR PULSATION DAMPENERS 
INSTALLED FOR BOTH 
SUCTION AND DISCHARGE 


This new Texas-IIlinois line is another major gas transmission system 
to select Fluor-GR Air-Cooled Heat Exchanger Equipment for compressor 
station jacket water and lube oil water cooling service. The Fluor Corporation, 
Ltd., and The Griscom-Russell Company pioneered the use of air-cooled heat 
exchangers in gas transmission, and remain the leaders in the design and fabri- 
cation of such equipment for the cooling of liquids and gases and the con- 
densing of vapors. 


To reduce gas stream pulsations and 
attendant vibration, Fluor Pulsation Damp- 
eners are installed for both suction and dis- 
charge service in four of the five Texas-Ilinois 
Natural Gas Pipeline Company’s compressor 
stations. 

Design of the Fluor Dampencrs is such 
that at least 85° of all offending pulsations 


The accumulated experience of both Fluor and Griscom-Russell is 
available to you for your present and future heat transfer problems by con- 
tacting any Fluor office. In the meantime, why not send for Fluor Bulletin No. 
FF 8501 for your files? 


in the gas streams will be smoothed out—in- 
surance for higher operating efficiency, im- 
proved flow measurement, lower pipe main- 
tenance costs, and a better safety record. 


BE SURE WITH FLUOR 
FE ' UOR MANUFACTURERS of Pulsation Dampeners, Cooling Towers, Fin-Fan Units, Gas Cleaners and Mufflers 
DESIGNERS AND CONSTRUCTORS of Refining, Natural Gas and Chemical Processing Plants. 


THE FLUOR CORPORATION, LTD., 2500S. Atlantic Blvd., Los Angeles 22, California 


New York, Chicago, Pittsburgh, Boston, Tulsa, Houston, San Francisco, Birmingham and Calgary. 


eeeeeeeceeeeoeoeeeeeeeeeeeeeee eee 


REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.I., England 
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Gain an edge in the light fuel 





Ina highly competitive market for distillate 


fuel oils—Diesel, domestic furnace, tractor, 
industrial—the refiner who places emphasis 
on high quality in his products has a 
decided edge. In fact, selling strategy often 
is based on points of superiority that assume 
smaller stature at other times. This applies 
to other products too—absorption, enrich- 
ment, smudge, and insecticide spray oils. 


A final straining step using Attapulgus 
Fullers Earth or Porocel Activated Bauxite 
is an economically attractive form of light 
fuel oil quality insurance. These adsorbents 
are recognized standards for the selective 
“polishing” of light distillates at low cost. 
Ous in this range can be filtered to high 
yields for removal of moisture and sedi- 


‘©’ CLAY COMPANY 


Dept. Y, 


To obtain more information on products advertised see page E-45 


eS 


ment. Removal of residual amounts of 
treating chemicals is accomplished. Mois- 
ture haze is removed; color improved 
or stabilized. 


Attapulgus and Porocel adsorbents couple 
low price with long service life—an unbeat- 
able combination when finishing distillates 
whose market price generally dictates a mini- 
mum of refining expense. Process equipment 
required is relatively simple and inexpensive 
—often built from on-site components. 


Let’s explore the possibilities of improving 
your position—hence profits—in the light 
fuel oil market. Our staff is at your service 
to help select the right adsorbent and the 


right conditions. 


oil market. ee 


CORPORATION 


Activated Bauxiler 


210 West Washington Square, Philadelphia 5, Pa. 
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Thousands of miles of buried pipelines are Many firms use Dowell magnesium anodes to 















being protected against corrosion at low cost prevent the corrosion of the bottoms of 
by Dowell magnesium anodes. Such galvanic large storage tanks. This type of protection 
protection is proving equally effective on is also proving effective for oil lease tanks, 
coated, wrapped and bare lines. gun barrels and completely buried tanks. 


[recevevecs.# 


é 


Dowell magnesium anodes are proving satis- The use of magnesium anodes to control 
factory in controlling corrosion on_ steel corrosion in condensers, heat exchange 
piers, off-shore oil well drilling platforms, equipment and many types of processing 
ship hulls and other underwater structures. equipment is gaining wide acceptance. 


Galvanic protection with high purity Dowell magnesium anodes 
has given industry a new way to cut corrosion costs. It has proved ais one _— 
effective on a wide variety of installations. A system of Dowell DOWELL INCORPORATED 
magnesium anodes is easily and economically installed. It requires TULSA 3, OKLAHOMA 
no external power and only minimum maintenance. Write to Dept. Offices in Principal Cities 
12, Tulsa for a copy of the free 16-page booklet on galvanic pro- 
tection with Dowell magnesium anodes. 





MAGNESIUM ANODES MAANESIUM ANODEE FoH 


CORROSION CONTROL 
GALVO-PAK® e GALVO-LINE 


° 2 
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The Mathieson Sulfur Recovery Process | AVAILABLE FROM FLUOR 


e Under ONE Contract 
e ONE Responsibility 





The proven Mathieson Process for the 
recovery of elemental sulfur from waste hy- 


drogen sulfide gases is available under one A Simple Process for the C 


contract, one responsibility through the Fluor 


_— 


onversion of Waste Hydrogen 


Corporation, Ltd. With over 30 years’ experi- Sulfide to Pure Elemental Sulfur 


ence in the design, engineering, and construc- 
tion of plants and facilities for the petroleum 
and chemical industries, Fluor possesses the 
background, the skilled personnel, and the 
know-how essential for the practical interpre- 
tation of the Mathieson Process into your 
particular sulfur recovery program. 





Fluor is in a position to make economic 
studies covering every phase of proposed 
sulfur recovery installations—initial invest- 
ment, operating costs, and returns to the in- 


vestor. 


Hydrogen sulfide, recovered from a 
sour gas stream, is partially burned 
with air—cooling follows with steam 
generated being utilized for power. 
Combustion gases are then passed 
through a catalyst tower to form sulfur 
and water vapor. Elemental sulfur 
product is condensed in a wash tower 
by direct contact with cooled liquid 
sulfur. The result is pure commercial 
sulfur—ready for sale or for conversion 
into sulfuric acid. 


BE SURE WITH 
THE FLUOR CORPORATION, LTD., 2500S. Atlantic Blvd., Los Angeles 22, Calif. 
New York, Chicago, Boston, Pittsburgh, Tulsa, Houston, San Francisco, Birmingham, Calgary. 


REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.1., E 
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Setting the last Section of 
a Houdry Unit at 
an elevation of 285 feet 
Fabricated and Erected 
by “! for the 


Catalytic Construction Company 
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UNDERGROUND PIPE WK 


set with high-strength VITRON Underground Pipe 


Wrap. It’s a fact—you can roll all day w 
in the wrap because it’s parallel 


strong glass yarn. 
Lays in Smooth—because it’s porous, 


More Pipe Wrapped Per Day— 
Less Downtime—VITRON-wrapped 
without a stop, roll after roll. 
the-pipe protective cover 
erties—with greater 

fewer “holidays 
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1810 Madison Avenue 
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MODERN 
PACKINGS 


boost the efficiency 
of MODERN 
COMPRESSORS 
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Now, as never before, design engineers are taking 


advantage of modern friction-reducing devices in 
order to improve compressor efficiency and depend- 
ability. 


This is why Cook full-floating all-metallic packings 
are used as the modern rod seal in so many newly 
developed compressors. Backed by over 60 years of 
specialized experience in the manufacture of piston 
rod seals, Cook packings are designed to function 
with a minimum of friction. They do this primarily by 
utilizing rings of proven anti-friction materials. These 
rings float in specially provided grooves which means 
that, even when rod vibration or misalignment devel 
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ops, friction is not materially increased nor is the 
seal disturbed. 


Be sure that your compressor comes equipped with 
this modern packing. Specify Cook by name when 
you order new equipment just to make sure 


C. Lee Cook Mfg. Co., Incorporated, Louisville, Ky 
Branch offices in Baltimore, Boston, Chicago, Cleve 
land, Houston, Los Angeles, Mobile, New Orleans, 
New York, San Francisco and Tulsa 


GRAPHITIC IRON 


ROD PACKINGS 
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Mercoid Corporation, The E-48 
Midwestern Engine & Equipment Co., Inc. D-49 
Miller Sand Pump Ce. B-66 
Minneapolis-Moline E-31 
Mission Manufacturing Co. B-53 
Morse Chain Company A-46-A-47 
Motorola, Inc. D-34 
Murphy Diesel Company B-91 

N 


National Carbon Company, A Division of 
Union Carbide and Carbon Corporation C-55 
National Supply Company, 


The A-49-A-52, E-12, E-13 
Nicholson, W. H., & Co. E-53 
Nicolet Industries, Inc. D-47 
Nordstrom Valve Division E-27, E-28 

° 
Oakite Products, Inc. E-61 
Ohi» Injector Company, The A-33 
Oil Base, Inc. B-71 
Oil Center Tool Co. B-49 
Oil Well Supply Company B-17 
Oklahoma Contracting Co. D-28 
Onan, D. W., & Sons B-66 
Otis Pressure Control, Ine. B-89 


THE PETROLEUM ENGINEER, June, 


Parsons Company 


D-25 
Patterson-Ballagh, Division of 

Byron Jackson Co. B-47 
Peerless Manufacturing Co. B-78 
Pelican Well Tool & Supply Co. D-52 
Pelton Water Wheel Company, The B-39 
Penberthy Injector Company E-40 
Petro-Chem Development Co., 

Incorporated A-17 
Petroleum Electric Power Association E-51 
Petroleum Engineering Associates, Inc. B-100 
Petroleum Rectifying Company C-4 
Phillips Petroleum Company, 

Pereo Division C-13 
Pittsburgh Coke & Chemical Co. D-45 
Price, H. C., Co. D-58 

R 
Radio Corporation of America E-6 
Reading, Pratt & Cady Valve Division, 

American Chain & Cable Co., Inc. E-30 
Rector Well Equipment Company, Inc. B-88 
Reda Pump Company B-36 
Reed Roller Bit Company B-6 
Republic Steel Corporation B-23 
Rice Hotel E-39 
Ridge Tool Co., The A-18 
Rockford Clutch Division B-76 
Rockwell Manufacturing 

Company = E-27, E-28, C-17 
Roper, Geo. D., Corporation E-61 

S 
SKF Industries, Inc. A-27 
Schlumberger Well Surveying 

Corporation B-21 
Security Engineering Co., Inc. B-32 
Shaffer Tool Works B-75 
Shell Development Company D-42 
Sinclair Research Laboratories, Inc. A-21 
Skinner, M. B., Company C-51, D-30 
Smith, A. O., Corporation A-31 
Spang & Co B-34 
Spang- Chalfant Division, The National 

Supply Company A-50, A-51, E-12, E-13 
Standard Oil Company of California A-30 
Standard Oil Company (New Jersey) A-34 
Superior Iron Works & Supply Company E-1 

T 
Thermix Corporation D-11 
Thew Shovel Co., The D-37 
Thompson Tool Co. E-58 
Tretolite Company B-26 
Trojan Construction Co., Inc. D-52 
Tube Turns, Inc. E-9, E-10 
U 
Ultra-Violet Products, Ine. E-62 
Union Carbide & Carbon Corporation, 

National Carbon Company C-55 
United States Rubber Company A-22, A-23 
United States Steel Corporation B-17, B-85 
Universal Atlas Cement Company B-95 
Universal Oil Products Company C-25 

Vv 
Victaulic Company of America B-38 
Visco Products Company, Inc. E-44 

Ww 
W-K-M Company B-79 
Weston Electrical Instrument Corp. C-35 
Whitney Chain Company A-l 
Wickes Boiler Company A-37 
Williamson, T. D., Ine. D-46 
Wilson Foundry & Machine Co. B-&83 
Wilson, Web, Oil Tools, Inc. B-85 
Wisconsin Motor Corporation E-60 
Worthington Pump & Machinery 

Cor poration A-9, D-14, D-15 
Wright Chemical Corporation E-59 
Wyatt Metal & Boiler Works A-l6a 

Y 
Young Radiator Company E-7 
Youngstown Sheet & Tube Company A-29 
y 4 
Zeligson Truck Equipment Company E-15 
Zink, John, Company C-l 
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IS A PACKER THE BEST 


It sometimes happens that a situation arises which 
a packer can handle — but where another piece of 
equipment would serve better. And in these situ- 
ations you can depend on your Lane-Wells man to 
give you an honest answer. It’s the first step in 
Lane-Wells Engineered Packer Service to tell you 
just what equipment will best serve the needs of 
your individual job. 

Lane-Wells men are trained in all the latest 


| techniques in field-proven uses and applications of 


packers. They can help you plan production and 







PACKER 
SERVICE 


ANSWER ON THIS JOB? 


testing set ups; help lay out packer setting and 
packer pulling programs; advise on selection of 
packers and efficiency of packer set ups; and can 
give valuable tips on packer maintenance and 
repair. 

And it's all for free, as you probably know. 
Engineered Packer Service by Lane-Wells is avail- 
able to any operator, on request, regardless of the 
equipment he uses. It can be a big help, as many 
operators testify, and you’re obligated for nothing— 
so why not 


Ask your Lane-Wells Man — Today — about 


General Offices, Export Office 
and Plant « 5610 Se. Sete St. 
Les Angeles 58, Califernia 





Petro -Tech Service Co. in Venezvela 


AP-403 















Rock Bits 


have no 
Private Life 


Never-ending inspection is the lot of 
a Hughes Tri-Cone Rock Bit. At every 
stage in manufacture and ase it comes 
under someone’s close scrutiny. 


Shown here is a typical example of 
what we mean. These engineers are in- 
specting worn Tri-Cone bits sent in by 
Hughes field engineers for research anal- 
ysis and study. Selected from thousands 
of bits, run on thousands of rigs, they 
give Hughes the broadest possible in- 
formation about bit performance under 
every type of operating condition. 

The result of this constant probing 
by Hughes engineers is faster hole and 
more hole per bit! \t accounts for the fact 
that Hughes Rock Bits are accepted as 
the standard of the industry...through- 
out the world. 
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